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Faster production and up to 40% cut in polishing costs are made 
possible by superfine-grain structure of Formbrite Drawing Brass 


The jeweler’s finish which Accurate Forming Corp., Frank- 
lin, N. ]., gives pen caps and barrels previously meant the 
use of five polishing heads and a time bottleneck in produc- 
tion—resulting in a high polishing “cost factor.” After switch- 
ing to Red Brass-Formbrite, they use two polishing heads 
for a light cut and another for a simple color buff and ru 
the machines faster. Savings run up to 40%. The secret of 
Formbrite is its superfine grain, produced by special rolling 
and annealing techniques Formbrite is springier, harder 
more scratch-resistant than the usual draw ing brasses in the 
same standard tempers, yet retains remarkable ductility for 
forming and drawing. Despite its superiority, Formbrite 
costs no more than ordinary drawing brass. Get full details 


from your Anaconda representative or write: T he American 
Brass Company, W aterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 5950 


FORMBRITE 


SUPERFINE-GRAIN DRAWING BRASS AN 


ANACONDA 


product made by The American Brass Company 


For more information, turn to Reader Service card, circle No. 372 
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This report also describes the four principal molding methods 


Which Copper-Base Alloy for a Brazed Part? 


Convenient table points to alloys that cause fewest problems 


Honeycomb: How to Design, What Materials to Use P. Stevens, L. Polentz 


Here is the practical design information you need to use honeycomb 





Other Contents 





MANUAL 


NO. 168 
Low Cost Coatings for Metal Products R.J. Fabian 123 


A 16-page summary of dip, immersion and similar finishes 











Materials at Work 


POSTMASTER SECONE 


AT NEW YORK, At 4 Glance - peseenes ee ccotessened 143 
SEND FOR 579 TO MATER 4 DESIGN 


seoniaiuniels suun Gaeaaininaiads cake All-Welded Stee! Dome Built from Top te Bottom 148 


SUBSCRIBERS SEN S 5 Ai N RRESPON 
ENCE AND CHANGE OF ADORESS TO MATERIALS Huge inflated bag raises top as fabrication proceeds 
N DESIGN E SINEERING 43 PA AVE NEw 
YORK 22, N.¥., GIVING OLD AS WELL AS NEW continued en page 3 
ADORES AND INCLUDING CITY POSTAL DELIVERY ZONE 
F POSSIBLE EN SE LATEST A RESS LABEL 


ALLOW TWO MONTHS FOR CHANGE 








LIGHTER 


« 


MATERIALS IN DESIGN ENGINEERING 


EXCEPTIONALLY 
ACCURATE... 
STRONG... 
ECONOMICAL... 


WHEN DIE CAST with 


A TAMAK 


WESTON has been using these wafer-thin 
zinc die castings for the front and back 
covers of this world-famous exposure meter 
for 14 years. 

Converting from an all-plastic case in 
1945, Weston selected zinc die casting alloys 
for this popular precision instrument because 
ZAMAK offered the most in all-’round advan- 
tages. High strength combined with the 
lightness of a thin-wall zinc die casting were 
primary considerations. 

Extreme accuracy of dimensions, as-cast, 

and the convenience of casting contours on 
‘the inside of the case for mounting to the 
instrument were additionally important val- 
ues. Ease of assembly of the tamper-proof 
construction and a lasting, satin-chrome fin- 
ish were extra dividends — all of these and 
economy, too, when die cast with ZAMAK 
alloys. 

As in many other applications, such 
extremely thin wall sections — possible only 
with zinc die castings — minimize weight and 
are stronger in proportion to thickness than 
heavier sections. Such parts designed for 
ZAMAK alloy die casting will more than 
meet competition of either stampings or 
aluminum castings — provide many more 
advantages and all at lower cost. 


For more information, turn to Reader Service card, circle No. 371 
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in test chambers of the U.S. Army... 


Nickel meets the torture of man-made weather 


Sometimes it’s as steaming as the 
Malayan jungle...sometimes as hot 
as the Sahara...and then an arctic 
storm blows in. Nowhere in the 
world does Nature brew up such 
changeable weather as men do in 
Philadelphia. 

Here in weather chambers of the 
U.S. Army, military equipment 
undergoes weather conditions that 
make Mother Nature seem like a 
gentle old soul by comparison. 

If you think this is tough on the 
equipment, how about the chambers 
themselves. The equipment is in 
and out, but the chamber has to 
take it for test after test. That’s why 
the designers line them with a 
Nickel Stainless Steel—Type 18-8. 
Nickel Stainless Steel can take it. 
It’s corrosion resisting in the wettest 
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atmosphere. It withstands sub-zero 
temperatures. The shocks of see- 
sawing “weather” conditions harm 
it not at all. 

Still another Nickel alloy—a 
nickel-chromium type — lines heat 
test units where temperatures get 
up over 1200°F. Another nickel- 
chromium alloy is used for the glow- 
ing heating elements. 


Make your own forecast of what a 
metal must face — Nickel and its 
alloys can help you meet the chal- 
lenge. Is it ability to meet stress, 
fatigue, heat or cold, corrosive 
atmospheres or a combination of 
these? We may be able to help you 
find the answer in Nickel. Just write. 


Weather chambers like this one designed by 
Tenney Engineering, Inc., Union, N. J., are- 
lined with Nickel Stainless Steel. Notable 
installations include those at the U.S. 
Army’s Frankford Arsenal, and Sperry 
Gyroscope Company, Long Island, N. Y. 


The International Nickel Company, Inc. INCO, 67 Wall Street - New York 5, N, Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 


ENGINEERING 





IN MATERIALS 


... AT A GLANCE 


Columbium metal can be protected against oxidation at 2200 F with a new 
metallic coating. Using zinc as a starting material, the coating forms a protective 
layer of zinc columbium oxide. The coating is said to be ductile at high temperatures, 
and to heal itself if bare spots develop. 


Source: U. S. Naval Research Laboratory, Washington, D. C. 


Radically new epoxy resins, designed for laminating or casting, promise lower cost, 
more heat resistance (heat distortion temperatures of about 375 F), and stronger 
parts than obtainable with conventional epoxies. The resins, epoxidized polyolefins, 
will probably cost about the same as other epoxies; however, because they are highly 
reactive with low cost anhydride hardeners, a finished laminate will probably cost 
less than a conventional epoxy laminate. (More details next month.) 

Source: Food Machinery & Chemical Corp., 161 E. 42nd St., New York 17. 


A new high temperature epoxy formulation has been developed. Based on peracetic 
acid-derived epoxies, the resin meets requirements of MIL-R-9300-A, Type II parts. 
The cured resin is said to retain a high percentage of its original mechanical prop- 
erties up to 550 F. Uncured, the resin has excellent wetting characteristics, long 
pot life, and good shelf life in B-stage prepregs. (More details next month.) 
Source: Brunswick-Balke-Collender Co., Marion, Va. 


Perforated metal with trapezoidal, tapered openings is said to last up to three 
times longer than conventional perforated metal in screening, filtering and dewater- 
ing applications. Key to the material’s long life are humps on the working side of 
the metal that act in a “‘shovel-like” way to guide material to the openings. The per- 
forated metal is supplied in the form of sheets, cones and cylinders. 

Source: Cross Perforated Metals Co., Div. of National-Standard Co., Carbondale, Pa. 


Scented polyethylene films and molded products are now available for packaging 
and other applications. Parts can be scented with pine, cedar, spruce and lavender, 
or “flavored” with lemon, lime, orange and strawberry. 

Source: U. S. Industrial Chemical Co., Div. of National Distillers & Chemical Corp., 99 Park Ave., New York 16. 


Finely divided polyethylene powder is available for coating metals, textiles, paper, 
wire and glass; and for molding large shapes by fusion techniques, such as the one 
described on p 11. The powdered resin is supplied in particle sizes as small as <200 
mesh. It can be applied as a powder by the fluidized bed technique, as a dispersion 
in water or alcohol, or as a paste. 

Source: U. S. Industrial Chemical Co., Div. of National Distillers & Chemical Corp., 99 Park Ave., New York 16. 


One-coat porcelain enameled parts for appliances can be obtained with a new 
enameling iron new available in limited quantities. Composition has not been re- 
vealed. Big advantage of the new material is that it assures freedom from “fish- 
scaling” (enamel surface defects) and “boiling” (liberation of gases during firing). 
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Another advantage: one-coat enameled parts have better resistance to mechanical 
damage than parts enameled by conventional two-coat systems. 


Source: Armco Steel Corp., Middletown, Ohio. 


A ferroelectric ceramic can be used up to 660 F. Available in the form of spheres, 
bars, cylinders and blocks, the ceramic is a modified “lead zirconium titanium”’ 
formulation that is said to maintain its piezoelectric properties at high tempera- 
tures. Conventional ferroelectric ceramics withstand temperatures up to 212 F. The 
ceramic parts are expected to be used in sonar systems, hydrophones, ultrasonic 
cleaners and similar devices. 


Source: Universal Dynamics Corp., Div. of Acoustica Asso., Inc., 130 Los Aguajes Ave., Santa Barbara, Calif. 


An all-acrylic paper electrical insulation is designed for Class B (265 F) insula- 
tion use. The paper consists of acrylic fiber (Orlon) and acrylic resin, produced by 
a beater addition technique and conventional papermaking processes. The material 
is expected to find use in hermetically sealed electrical systems where resistance to 
Freon-oil mixtures is critical. 


Source: Rogers Corp., Rogers, Conn. 


Two new finishing treatments for magnesium have been developed. One is a 
ferric nitrate bright pickle that provides a semi-bright to bright silvery finish on 
wrought and cast magnesium parts. The other is a chromium pickle that provides a 
uniform finish on magnesium casting alloys of high aluminum content. 


Source: Dow Metal Products Co., Div. of Dow Chemical Co., Midland, Mich. 


Highly oriented fibrous resins for incorporation into paper and nonwoven fibers are 
available in developmental quantities. Two resins, a vinyl copolymer and a poly- 
styrene, are currently available. Fiber lengths vary from very short to a maximum 
of 3/16 in., and diameters range from 2 to 200 zp. 


Source: Union Carbide Plastics Co., Div. of Union Carbide Corp., 420 Lexington Ave., New York 17. 


Titanium alloy scrap can be reprocessed by induction melting to produce castings 
with mechanical properties almost as good as those of forged titanium. The process 
is said to be economical. 

Source: Rpt. No. PB 151572, Office of Technical Services, Dept. of Commerce, Washington 25, D. C. 


An improved, easy-to-process fluoroelastomer is commercially available. The 
material, called Fluorel and introduced last spring (see M/DE, May ’59, p 152), is 
said to have a Mooney scorch rating almost three times that of the original product, 
which is in the ideal range for rubber processing. It sells for $10 per lb. 


Source: Minnesota Mining & Mfg. Co., 900 Bush Ave., St. Paul 6, Minn. 


Aluminum parts can be ‘hard anodized’ in 1 min by a new electrochemical tech- 
nique that operates at room temperature and at a current density 20 to 40 times high- 
er than that of other methods. Conventional hard coatings are applied to aluminum 
in 10 to 50 min at 25 to 50 F. The new method produces a light-colored anodic coat- 
ing, 0.001 in. thick, that is claimed to have the same hardness, abrasion and corrosion 
resistance, frictional properties, electrical resistance and density as conventional 
hard anodic coatings. The process is not yet commercially available. (More details 
in a forthcoming issue.) 


Source: Toro Mfg. Corp., Minneapolis 6, Minn. 
Turn to page 9 for more “What’s New in Materials” 
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Another new development using 


B.EGoodrich Chemical : 22:cria: 
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**Heatrace’’* heat-sensitive chart paper manufactured by Nashua Corporation, 
Nashua, N.H., using Hycar nitrile latex is being used for medical and industrial 
applications—including all Minitrack installations around the world. B.F .Goodrich 
Chemical Company supplies the Hycar nitrile latex. 

*Trade Mark 


Hycar helps 
new chart paper 
make a faster, 
better record 


“5 
This new heat-sensitive chat paper im- 
proves the accuracy of lin@and legibility 
of tracings because’ nore sensitive 
to a heated stylus? Zi made with a 
base coating of Fyc trile latex. 

Originally dédigned Ye improve the 
resolution of electrocardiograms, the new 
paper is also proving ideal for high- 
speed space instrumentation. , The’ base 
coating of Hycar provides a water-proof 
structure that prevents graying of the 
surface coating under high humidity 
conditions. This smooth, flexible coat- 
ing also adds to the paper’s durability, 
making it particularly useful where ex- 
tensive handling is required. 

In latex forms like this, and in many 
other forms, Hycar nitrile rubber is add- 
ing advantages to products—or opening 
whole new markets. For more informa- 
tion, write Dept. FN-2, B.F.Goodrich 
Chemical Company, 3135 Euclid Ave., 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 


8G. U.S. Pal. OFF. 


PY a yd 


B.F.Goodrich Chemical Company 
a division of The B.F.Goedrich Company 


B.EGoodrich GEON vinyls » HYCAR rubber and latex « GOOD-RITE chemicals and plasticizers 


For more information, turn to Reader Service card, circle No. 324 
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Photograph courtesy of Philadelphia Gear Corporation 


Aristoloy LEADED" provides freer machining with 
no sacrifice of tensile strength at PHILADELPHIA GEAR 


The very qualities that make good gear steels—high-tensile strength, ex- 
treme wear and load resistance—make them difficult and expensive to 
hy] machine. 
ARISTOLOY Philadelphia Gear Corporation solved this problem by switching to Coppers 
kaa) weld leaded steel. 
This helical gear, for example, is being cut from a bar of Aristoloy 4140 
leaded which has been heat treated to a 300 to 320 Brinell Hardness. The 
lead addition permits an increase in spindle RPM, increased hob feed and 
improvement in the number of pieces per tool grind. 
But none of the desirable strength qualities required of a gear steei are 
reduced by the minute lead particles. They act as built-in lubricant and in 
no way affect the physical properties. 
Write today for Leaded Stee! booklet or new Products & Facilities Catalog. 
*iniand Ledioy license 


rt 


COPPERWELD STEEL COMPANY 


ARISTOLOY STEEL DIVISION + 4021 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 


For more information, turn to Reader Service card, circle No. 398 
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Multiple-conductor _rib- 
bon cable is a typical use. 


Corona Resistance Boosted 70-Fold 
in New TFE Wire Insulation 


Its resistance is now comparable to that of silicone rubber 


@ The resistance of TFE fluoro- 
carbon (Du Pont’s Teflon) to 
corona stress when used in TFE- 
coated wire has been increased 
upwards of 70 times. This devel- 
opment is said to make the corona 
resistance of TFE comparable to 
that of silicone rubber and to 
boost the maximum service tem- 
perature of corona-resistant wire 
to about 600 F. 

Developed by W. L. Gore & 
Associates, Inc., 487 Paper Mill 
Rd., Newark, Del., the new TFE- 
coated wire virtually eliminates 
failure under corona stress. Fig 
1 and 2 compare average corona 
life of the new wire, designated 
Mono-Tet CR, with that of aver- 
age, high quality, TFE-coated 
hook-up wire. 

TFE has always been quite sus- 
ceptible -to corona stress. Al- 
though there have been other 
materials with far better corona 
resistance, none have had TFE’s 
electrical properties and heat re- 
sistance. Now excellent corona 
resistance has been added to 
TFE’s excellent electrical char- 
acteristics. 

Compounding and processing 
make the difference 

Performance of the new TFE- 
coated wire is based on two de- 
velopments: 1) a special formula- 
tion compounded to minimize 
corona initiation and prevent cav- 
ity growth, and 2) new manu- 


facturing techniques that result 
in an essentially void-free coat- 
ing. The covered wire is 100% 
water-bath-tested at voltages 
higher than those required by 
normal specifications to assure 
close quality control. 

The insulated wire is available 
as Mono-Tet CR single-conductor 
wire in sizes from AWG 28 to 0, 
in ten basic colors and with 
stripes. It is also available in 
shielded and coaxial conductors, 
and as Multi-Tet CR in multiple- 
conductor ribbon cable. 


The corona problem 

Many engineers experience in- 
sulation failures due to corona 
stress without realizing the true 
cause, or just how it occurs. Co- 
rona begins with ionization re- 
sulting from increasing voltage 
stress. 

Like all wire coatings, TFE- 
coated wire normally contains 
microvoids at the coating-wire 
interface. Ions formed by high 
voltage stresses are bounced 
around in these minute cavities 
by an alternating current. When 
they bombard the internal sur- 
faces of the void they cause heat. 
The combined effects of impact 
and heat begin to enlarge the 
cavities. As the cavities grow, 
heat and extent of ionization in- 
crease until the ions finally break 
through the insulation. 

Aircraft and missile wiring is 
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1 Percentage of failures due to 

corona stress is plotted against hours 

of life for two thicknesses of the 

new coated wire. Two average, high 

quality, TFE hook-up wires are 

included for comparison. Corona 

started in all specimens between 
1800 and 2600 v. 
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2 Comparison of average life 
under corona stress shows substan- 
tial improvement in new coating, as 
compared with conventional TFE 
hook-up wire. 


especially prone to corona failure 
because the voltage level at which 
corona starts decreases with de- 
creasing atmospheric pressure. 
For example, at sea level corona 
stress may begin at about 2000 v 
in a typical 10-mil insulation; at 
high altitude, initiation level may 
be reached at less than 1000 v. 


Fer more information, circle No. 600 
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Pleasure boats—This 10-ft boat has a low-cost, one-piece polyethylene hull. 
It is molded commercially in Europe by the Engel process. 


These large polyethylene parts were made by a 


New Low-Cost Method for 
Molding Thermoplastics 


Chemical tanks—Both cylindrical and rectangular tanks can be produced 
economically. 


Delivery boxes—These lightweight trays are produced at low cost. 
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@ For inexpensive, large thermo- 
plastic parts with no internal 
stresses, many engineers will 
want to try a new thermoplastic 
molding process, called the Engel 
Process, now being introduced in 
this country. Although initial 
production in this country will be 
in polyethylene (as has commer- 
cial production in Europe), minor 
variations should make the process 
suitable for forming a variety 
of thermoplastics, such as poly- 
propylene and nylon. 

Spencer Chemical Co., Dwight 
Bldg., Kansas City, Mo., holds 
the exclusive U.S. license for 
the process from Vaessen-Schoe- 
maker Co. of the Netherlands. 
Plans to sub-license will probably 
be announced by Spencer soon. 


How process works 

Briefly, the process is as fol- 
lows: 

1. Fill a sheet metal mold with 
powdered polyethylene. 

2. Place the filled mold in an 
oven, which sinters and fuses the 
polyethylene adjacent to the mold 
surface. 

3. After sufficient time has 
elapsed to build up the desired 
wall thickness, remove mold from 
the oven and pour out the re- 
mainder of unfused powder. 

Key to the low cost of the 
process is the construction of 
the mold, which consists of light- 
gage sheet metal — commonly 
stainless steel—which can be 
shaped by conventional sheet 





metal fabrication techniques. 
Such molds also permit large 
shapes to be formed, size being 
limited only by oven size. 
Thickness of molded sections 
depends on time and temperature 
in the oven. Sections ranging 
from 0.2 to 0.25 in. are common. 


Since virtually no pressures 
are used, moldings are stress- 
free. Although specific data on 
properties of parts molded by the 
new process are not available, 
properties are believed to be com- 
parable with those of polyethy- 
lene sheet. 


Applications 

Products that can be made by 
the process include large (13-15 
gal) reusable carboys, drum and 
tank liners, tote and delivery 
boxes, laundry baskets and carts, 
pleasure boat hulls (in the 10-ft 
range), and furniture. 


For more information, circle No. 601 





New Heat Treatment for Titanium 
Produces Flatter Sheets 


Also: less contamination, more uniform properties 


RS-140 sheet, shown after water quenching from 1520 F, measures 0.040 x 
36 x 96 in. Flatness is approximately 2.5%. Best flatness obtained with 


previous heat treatments: 8 to 10%. 


Sheets can be aged at the mill with electric platen equipment. Platen 
heating allows uniform aging and creep flattening. 


@ Republic Steel Corp. 1441 
Republic Building, Cleveland 1, 
has developed a new heat treating 
process for producing titanium 
alloy sheet free of surface con- 
tamination, with better flatness 
and more uniform properties than 
previously available. The process 
was developed primarily for 
RS-140 but has also been used 
with RS-120A and _  RS-115 
titanium alloys. 

A five-zone, electrically heated, 
continuous roller hearth furnace 
is used to deliver uniformly 
heated sheets directly into a con- 
tinuous roller quenching unit. 
The sheets are precoated (coating 
agent not stated) to prevent 
atmospheric contamination and 
heated for short periods of time 
between 1400 and 1700 F, depend- 
ing on the alloy. The sheets are 
then water quenched in the con- 
tinuous roller unit. 

Sheets are in the _ solution 
treated condition following this 
processing and may be formed 
either hot or cold before aging 
to produce the high strength 
levels required of the titanium 
alloys. Republic also ages the 
sheets in the mill for those 
applications in which only moder- 
ate forming is required, but 
where high strength is a 
necessity. 

Heat treated RS-140 can be 
used in skins, stiffness, internal 
structures, engine nacelles, bulk- 
heads and heat shields in air- 
craft and missiles. The alloy 
also offers substantial weight 
savings over other materials when 
used as cover sheets on honey- 
comb sandwich panels. 


For more information, circle No. 602 
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Three tiny function blocks usable as electronic sub- Audio amplifier used in phonograph system consists 
systems include audio amplifier (left), free running of two small units. Conventional amplifier with its 
video amplifier tubes, capacitors, resistors and other components would 

have ten times as many connections and less reliability. 


multivibrator (center), and two-stage 
(right). 


Tailor-Made Materials 
Replace Electronic Components 


in new concept of molecular electronics 


® Revolutionary changes in the 
design of electronic equipment 
will result from the concept of 
“molecular electronics” in which 
tailor-made materials eliminate 
the need for resistors, capacitors, 
diodes, transistors and other elec- 
tronic components. 

Scientists of Westinghouse 
Electric Corp.’s Research Labora- 
tories, Box 2278, Pittsburgh 30, 
can now create, modify and proc- 

they will 

functions 
phenomena. 


ess materials so that 


accomplish electronic 


through solid state 


Although the concept appears to 
be most useful for controlling 
electrical signals, it can also be 
used for controlling the input and 
output of electromagnetic radia- 
tion, heat, and mechanical dis- 
placement. 


How the concept works 

As stated by Dr. S. W. Her- 
wald, vice president—research, the 
concept of molecular electronics 
does not use the traditional cir- 
cuit-component approach to elec- 
tronics but relies on the structure 
of matter to synthesize monolithic 





Resistive domain R, 











Simplified diagram of a molecular electronic function block 
incorporating an RC circuit suitable for time-delay applications. 


Interface providing 
capacitive effect 


Resistive domain R, 








i2 « 
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function blocks whose arrange- 
ment and composition permit the 
control of transformation of 
energy. 

As a result of 30 years work 
on solid state phenomena, mate- 
rials have been created that have 
excessive positive or negative 
electrical charges. By placing 
these materials, known as semi- 
conductors, in contact with re- 
lated materials it is possible to 
create rectification or amplifica- 
tion, as in diodes and transistors. 
Effects of this general type are 
used in molecular electronics by 
creating—usually in single cry- 
stals—a number of distinct opera- 
tive domains each of which per- 
forms a specific electronic func- 
tion. The domains border one 
another at interfaces which also 
perform an electronic function. 

The accompanying sketch shows 
a simple example composed of 
two domains and their interface. 
One domain is composed of a 
resistive material selected and 





Wafer-sized d.c. power amplifier requires only the energy from a flashlight beam to control 40 w of power from 


two 12-v auto headlights. 


shaped to present a resistance R, 
to the flow of current. The other 
domain is also resistive, but is 
so planned that it has a resistance 
R,. The reaction between domains 
causes a capacitive effect. Thus, 
in one tiny element there is a 
subsystem equivalent to a time- 
delay circuit. 
How materials and 
systems are made 

Design of an electronic system 
begins with an anaiysis of system 
requirements and the function to 
be performed by the function 
block. After logic effects are de- 
termined, a topologist—a mathe- 
matician who works with shapes 

determines the arrangement of 
domains and interfaces that is to 
control the flow of energy in the 
block. The block is then produced 
by materials engineers using 
germanium and silicon as_ the 
basic semiconductor materials. 

The blocks are not assembled 
from various tiny components. 
Rather, they are fabricated out 
of a basic semiconductor wafer. 
The necessary domains and inter- 
faces are made by techniques 
used in producing conventional 
semiconductor devices, including 
diffusion, plating, electron beam 
machining, etching, cutting, radia- 
tion, alloying and photographic 
processes. Additional processing 
steps are required to encapsulate 
the block and protect it against 


shock, vibration, heat, radiation. 
One of the major breakthroughs 
in the science of molecular elec- 
tronics is the development of a 
method for the rapid production 
of semiconductor crystals in a 
form that requires no removal of 
material to make them into suit- 
able wafers. This method is the 
dendrite process announced sev- 
eral months ago (see “Germanium 
Crystals Grown Ready for Imme- 
diate Use,” M/DE, Oct ’59, p 
133) in which germanium crys- 
tals in the forms of ribbons about 
ly in. wide and a few thousandths 
of an inch thick are produced by 
drawing them from a molten 
mass. No x-ray or crystallo- 
graphic examination is necessary, 
and the surfaces of the ribbon 
are always correctly oriented, 
optically flat, and immediately 
usable as working surfaces, 
After continued work with the 
dendritic method, scientists have 
recently learned how to grow 
multizoned crystals as dendrites, 
directly from the furnace melt. 
This is a very significant dis- 
covery in the new technology of 
molecular electronics. It makes 
available basic building blocks 
having at least three zone layers 
and two interfaces. Thus, multi- 
zone elements can be created with 
substantially fewer operations. 


Actual and potential uses 
As a result of a joint program 


between Westinghouse and Wright 
Air Development Center, USAF, 
eight classes of function blocks 
have been developed to demon- 
strate the feasibility of molecular 
electronics at frequencies ranging 
from infrared to direct current. 
These function blocks are: 

1. Five-watt directly cascaded 
audio amplifier. 

2. Two-stage video amplifier. 

3. Frequency selective ampli- 
fier with notch filter in a feed- 
back loop around the amplifier 
structure. 

4. Bistable, monostable and as- 
table multivibrators. 

5. Variable potentiometer based 
on logarithmic addition of two 
inputs. 

6. A variety of multiposition 
switches. 

7. Analog-to-digital converter. 

8. Two-stage cooler, employing 
the Peltier effect, for cooling 
infrared detectors to proper oper- 
ating temperatures. 

Some of these applications are 
shown in the accompanying 
photos. Many other applications 
are envisaged, including ways for 
molecular electronics to contrib- 
ute to bio-electronics—the ability 
to simulate the superior biological 
capabilities found in animal life. 
Scientists also foresee develop- 
ment within a few years of a 
complete communications receiver 
the size of a pea. 


For more information, circle No. 603 
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For critical lubrication, flotation or 


electrical insulation .. . 


Fluorocarbon Fluids— 


Premium Materials for Tough Jobs 


by Malcolm W. Riley, Associate Editor, Materials in Design Engineering 


Floated gyroscope uses fluorocar- 
bon flotation fluid. Sperry Gyroscope Co, 


@ At $10-12 per lb—and with as 
many as 16 lb to a gallon—fluoro- 
carbon oils, waxes and greases 
are expensive. They are used oaly 
where their unparalleled proper- 
ties are needed for special critical 
applications. In short, these 
properties are 1) extreme chem- 
ical inertness, 2) thermal stabil- 
ity (useful up to 500-600 F), 3) 
low temperature fluidity (pour 
points as low as -90 F), 4) non- 
inflammability, 5) lubricity, and 
6) high density. 

There are three major areas of 
use for these specialized fluids: 

1. Lubricants and _ hydraulic 
fluids for critical chemical and 
thermal environments. Uses in- 
clude lubricants for oxygen com- 
pressors, liquid oxygen handling 
equipment, valves and fittings 
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handling rocket propellents, and 
other equipment handling ex- 
tremely corrosive media. 

2. Flotation and damping fluids, 
where their high density (over 
twice the specific gravity of 
water) and low temperature vis- 
cosity permit improved operation 
and handling economies in floated 
gyro and accelerometer compo- 
nents of inertial guidance sys- 
tems. 

3. Liquid dielectrics and coolants, 
where their excellent dielectric 
characteristics, thermal stability, 
low viscosity, and good autocon- 
vection characteristics make them 
useful as liquid transformer in- 
sulation, as well as low tempera- 
ture coolants for high-power 
transmitting tubes. 

Other applications for the fluids 
include paper impregnants for 
electrical insulation, spray-on 
wax coatings for alkali cleaning 
tanks, and permanent lubricants 
for instruments and clocks. 

Two major types 
—and their cost 

The two major types of fluoro- 
carbon oils, waxes and greases 
are 1) CFE (chlorotrifluoroethy- 
lene), and 2) BFE (bromotrifluoro- 
ethylene). The materials are quite 
similar in chemical resistance and 
physical properties, except that 
BFE has a substantially higher 
density—about 0.086 lb per cu in. 
(2.4 gm per cu ecm), compared 
with densities ranging from 0.068 
to 0.072 Ib per cu in. (1.88-2.0 
gm per cu cm) for CFE oils and 
greases. 

CFE is the more widely used 
because of its lower price, i.e., 
$10-12 per lb. BFE is custom 
synthesized to meet specific needs; 
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it can range in price from around 
$150 to $200 per lb, or substan- 
tially higher. 

CFE fluids, waxes and greases 
are produced by Halocarbon Prod- 
ucts Corp. (Halocarbons), Hooker 
Chemical Corp. (Fluorolubes), 
and Minnesota Mining & Mfg. Co. 
(Kel-F—not to be confused with 
Kel-F plastics, which though 
chemically identical are of higher 
molecular weight, and conse- 
quently are thermoplastic solids). 

BFE fluids are produced by 
Halocarbon Products Corp. and 
Sperry Gyroscope Co. (the latter 
for internal use only). 

Physical and 
environmental properties 

Effects of chemicals and heat— 
Completely halogenated materials, 
the fluorocarbons are inert to a 
variety of corrosive media, in- 
cluding strong acids, alkalis and 
oxidants; hydrofluoric and fum- 
ing nitric acids; hydrogen per- 
oxide; various halofluoride gases; 
hydrogen fluoride; and various 
other media. 

The materials show no spon- 
taneous ignition in oxygen at 
2000 psi at temperatures up to 
825 F; no explosion in pure oxy- 
gen under an impact of 114 ft-lb; 
no oxygen pressure drop in the 
oxygen bomb test (Federal 
Specification VV-L-79le, Method 
3453.1); and no change in color 
when oxygen is bubbled through 
the oil for 24 hr at 160 and 300 F. 

On the other hand, the fluoro- 

carbons should not be used 1) in 
molten sodium, which reacts to 
break down the polymer, 2) in 
aluminum threaded connections 
where rubbing metallic contact 
may initiate reaction, or 3) in 
liquid fluorine or liquid chlorine 
trifluoride, both of which may 
react explosively under certain 
conditions. 
“The chemical inertness of the 
materials extends up to their de- 
composition temperatures (about 
550-650 F). Maximum recom- 
mended temperature for continu- 
cus operation is about 500 F, for 
intermittent operation approxim- 
ately 550 F. 

The materials are noncombust- 
ible and noninflammable. Products 
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1—Typical viscosity-temperature slopes for CFE oils and waxes, showing 
relatively steep slopes, but extremely low pour points. Note the substantially 
flatter slope of the typical silicone dielectric liquid shown for comparison. 
(Adapted from data from Halocarbon Products Corp. and Hooker Chemical Corp.) 
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2—Typical density-temperature re- 


lationship for various CFE fluids. 
(Hooker Chemical Corp.) 


of thermal degradation will not 
support combustion and may even 
tend to extinguish a flame. 
Physical properties—CFE prod- 
ucts are available as 1) light to 
heavy oils, of widely varied vis- 
cosities and pour points, 2) lower 
melting waxes, which are not 
brittle at room temperature, and 
3) greases, which consist of 
blends of various oils and waxes. 
Some greases contain additional 
thickening agents; others do not. 
Fig 1 indicates the range of 
viscosities obtainable in CFE oils 
and waxes. It also shows the 
admittedly poor  viscosity-tem- 
perature relationship of the ma- 
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Fluid A Content, % 
3—Typical viscosity range obtain- 
able by blending two CFE-BFE 
blends, “A” and “B.” F 


(Halocarbon Products Corp.) 


terials. (Slope for a typical sili- 
cone dielectric liquid with a good 
viscosity-temperature relationship 
is shown for comparison. ) 

Fluorocarbon fluids are high in 
density compared with other lub- 
ricants and with most organic 
liquids. Fig 2 shows typical den- 
sity-temperature curves for CFE 
oils. Densities can be altered 
substantially by blending. 

CFE materials are available 
with a wide range of pour points. 
Some proprietary types of the 
lightest oils have pour points re- 
ported to be as low as —90 F. The 
heaviest oils have pour points of 
about 65 F. Waxes have melting 
points ranging from about 140 
to 300 F. 

Specific service properties 

Lubrication—Reliable, standard- 
ized comparative data on lubricity 
are sparse. In general, CFE oils 
are said to exhibit the lubricity 


of a pure extreme pressure addi- 
tive. According to 3M, “mean 
Hertz load of Kel-F No. 10 Oil, 
as determined by 10-sec runs in 
the Shell 4-ball E.P. Tester, is 
120 kg—a value that compares 
favorably with typical values of 
70-80 kg for commercial gear 
lubricants.” 

Hooker provides the following 
test values as indicative of the 
lubricity of its Fluorolube HO: 

Timken Test, Ib 

SAE Test 


Shell 4-Ball Wear Test, mm 
wear scar per kg load 


40 Kg Load 


Halocarbon quotes values ob- 
tained from Ryder gear tests re- 
cently conducted by the Air Force 
which indicate load-carrying abili- 
ty of one of its fluids as being 
over 40,000 Ib. 

Flotation and damping—High 
density BFE fluids, or blends of 
BFE and CFE, have provided 
optimum ‘performance as flotation 
fluids for gyro or accelerometers 
used in inertial guidance systems. 
Fluids originally used for this 
purpose become solids at room 
temperature and freeze at sub- 
zero temperatures. Consequently, 
during transit or storage the 
whole system had to be artificially 
heated to prevent fissures or 
cracks which might occur in the 
solid material. 

Fluorocarbon fluids, which pro- 
vide the required high density, 
have the low viscosity at room 
temperature required to eliminate 
this problem. BFE oils are clear 
liquids at room temperature, and 
noncracking solids at -65 F. Vis- 
cosities of BFE oils range from 
1.84 cs for light oils to 5619 cs 
for heavy oils (at temperatures 
of about 145-190 F). Viscosity 
and density can be altered widely 
—and independently of each other 
—by proper blending. Fig 3 shows 
the viscosity range obtainable by 
blending only two CFE-BFE 
blends, indicating the wide range 
obtainable by altering the blend- 
ing components. 

Dielectrics — Fluorocarbon oils 
and waxes have good electrical 
insulating properties which, to- 
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orocarbons’ uses as liquid dielec- 
trics can be found in “Synthetic 
Fluid Dielectrics,” M/DE, Nov 
59, p 99. 


gether with thermal and chemical 

stability, make them useful for 

many electrical uses. 
Dielectric strength 


ranges around 350-500 v per mil; 
volume resistivity is more than 
10'* ohm-cm. 

Additional flu- 


usually information on 


For more information on CFE fluids, circle No. 604; on BFE fluids, No. 605 





Clad Molybdenum Sheet Is Ductile 


Can be used in 


semiconductor products 


and electronic tubes 


@ Recent in the tech- 
nology of sheet rolling have 
enabled the Lamp Metals and 
Components Dept., General Elec- 
tric Co., Cleveland 12 to announce 
a new series of clad molybdenum 
sheets. The sheets are clad with 
either copper or nickel; base 
metal is GE’s HD molybdenum 
sheet (see M/DE, Sept ’59, p 133). 

Use of the clad sheet will elimi- 
nate the problems usually asso- 
ciated with plated molybdenum 
(blistering, flaking, or peeling), 
especially during punching or 
forming operations, and process- 
ing at high temperatures. 

Clad molybdenum § sheet is 
expected to be used extensively 
in semiconductor products, such 
as silicon power rectifiers. Molyb- 
denum has a coefficient of expan- 
sion approaching that of silicon, 
and brazed moly-silicon joints 
expand and contract at almost 
the same rate, reducing the pos- 
sibility of fatigue failure of the 
joint. Cladding the molybdenum 
with nickel or copper reduces 
the problem of brazing or solder- 
ing the molybdenum disk to other 
parts of the rectifier. Clad molyb- 
denum sheet may also be used 
in electronic tube applications. 

The sheet is available in widths 
up to 4 in. and in thicknesses 
ranging from  0.010-0.080 in. 
Thickness of the cladding ranges 
from 0.005 to 0.001 in. If demand 
develops, GE says, silver and 
gold-clad molybdenum sheets will 
also be produced. 


advances 


For more information, circle No. 606 


breakdown of the cladding material. 


Nickel-clad molybdenum sheet has been punched and bent 90 deg without 





Pure tungsten coatings 
applied by gas plating. 

Open-cell PVC foam is 
heat sealable 


Electrical insulations an- 
nounced at meeting.... 

‘Polymorphous’ polyethy- 
lene makes tough pack- 
aging films 


Enameled magnesium for 
engine parts, signs.... 


Stainless steel strip has 
good workability 


Silicone dielectrics for low 
temperature use 


Ferroelectric ceramics are 
ferrimagnetic 


Solid film lubricant used 
at high altitudes.... 
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MORE WHAT'S NEW IN MATERIALS 


Coatings, pellets indicate 


tem peratures 


Silicone varnishes cure at 
300 F 


Fast drying primer stops 
rust formation 


Two silicone rubbers for 
wire insulation 


Beryllium oxide ceramic. . 
Metallized paper 


Black glass protects semi- 
conductor devices 


Bright copper plating... . 


SBR rubber cures 
resists abrasion 


fast, 


Tough urethane film 


192 


194 


resists abrasion, ozone. 204 


Other news 
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ANALYSIS CONTROL 


a SAAN 


to your restricted specifications with 


J&L Cold Rolled Strip Steels 


Controlled analysis is one of the basic factors necessary 
for quality strip steels. 


J&L offers you an experienced organization devoted to 
strip steel processing combined with fully integrated melt- 
ing facilities designed for controlled analyses. 


J&L’s leadership in the use of basic oxygen furnaces, high 
standard open hearth practice and electric furnaces per- 
mits melting to more accurate analysis ranges than usu- 
ally considered necessary. Above all, they assure cleanli- 
ness with residuals and inclusions held to a minimum. 


With an organization experienced in specialized strip steel 
processing, your standard or most rigid specifications can 
be met consistently. 


WA For your convenience, precision strip facilities 
are available to you in our plants at Youngstown, 
Indianapolis, Los Angeles and. Kenilworth (N. J.) 


For more information, circle No. 413 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 








J&L offers all three—basic oxygen converters, high standard open 
hearth practice and electric furnace meiting to meet your restricted 
specifications. 
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LOW CARBON + HIGH CARBON + ALLOY + STAINLESS 
TEMPERED SPRING STEEL * ZINC AND COPPER COATED 
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— enough, we’re not merchandising experts . . . but 
we often solve a product design problem with zine and 
aluminum die castings in a way that improves product 
appearance, lowers cost . . . gives a push to product sales! 


Housewares manufacturers often bring their new devices 
to ADVANCE where competent die casting engineers and 
toolmakers solve product design and production problems 
to the sales advantage of the product. 


Your sales problem as well as your cost rediuction program 
may also find agreeable solutions with ADVANCE die cast 
treatment. Why not write or phone us today? 


These symbols are your 
assurance of highest quality 
zinc and aluminum alloys 
under ASTM standards. 





tn ADVANCE 


° oy 


RESEARCH TOOL AND DIE 
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a CASTING CO. 
ee 1 e 13770 | N. Holton St 
industrY since % 


Milwaukee 12, Wis 


For more information, turn to Reader Service card, circle No. 386 
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Lo ht Shite 


Let’s have some destructive tests 


To the Editor: 

Although I fully agree with G. K. Manning’s 
editorial “Let’s Stop Over-Designing” (Nov ’59, 
p 118), I cannot resist making a few comments on 
product evaluation. 

Recent purchases indicate serious faults in test- 
ing techniques used by some major firms. For 
example, some purchased products have literally 
fallen apart after brief, normal use; other products 
have functioned only sporadically. This indicates 
an over-reliance on statistical quality control tech- 
niques. If more suppliers would really test a few 
of their products to destruction, this might show 
them where actual strengths, over-strengths and 
weaknesses exist in their products. 

With this proviso, then, we could agree to a 
program for reducing over-design. After all, it’s 
not too costly to be old-fashioned and really see if 
a product will hold up under actual service conditions. 

G. C. BEISHLINE 
Engineer 

Tilton & Cook Co. 
Leominster, Mass. 


Forgings vs die castings 


To the Editor: 

With respect to your article on “Die Castings” 
(Manual No. 163, Oct ’59, p 113), we believe it 
would be well to correct the statement on p 121, 
col 2, line 20 which says: “In some cases brass die 
castings have replaced brass forgings because they 
can be made with greater accuracy, more complexity 
and thinner sections.” 

We object in particular to the statement “. 
because they [brass die castings] can be made with 
greater accuracy .. .” 

Brass forgings are generally held to closer toler- 
ances than brass pressure die castings. The usual 
dimensional! tolerances for brass forgings up to 2 Ib 
in weight are +0.008 in.; however, on some types of 
forgings certain dimensions can be held to +0.005 
in. when necessary. A draft of 1 to 5 deg is nor- 
mally used depending on the design of the forging; 
however, under certain conditions no draft is required. 

The usual limits on brass pressure die castings 
are +0.010 in. As cores wear and oxides build up 
on die surfaces, redressing of the die is required and 
there are corresponding changes in the size of cast- 
ings, sometimes requiring tolerances in excess of 
+0.010 in. in order to achieve normal die life and 
maximum productivity. 

For die casting in brass, draft on cores and side 
walls is usually from 1 to 7 deg, although cases occur 
where the casting shrinks away from the die wall, 
in which case less draft can be used. It is best, how- 
ever, to allow greater draft when conditions permit 











How! B&W JOB-MATCHED TUBING 


provides ease of fabrication and freedom of design 











With low-cost B&W Welded Carbon Steel Mechan- These are just a few of the reasons it pays to 
ical Tubing you will have specify B&W Job-Matched Welded Carbon Steel 


... Ease of fabrication—provided through uni- Mechanical Tubing for your applications. 


formity of properties and tolerances and Call the tubing specialist at your local B&W District 
complete quality control including ultra- Sales Office, or write for Bulletin TB-419 for full 
SORSE EREpectsee. information. The Babcock & Wilcox Company, 

.. Freedom of design—provided through range Tubular Products Division, Beaver Falls, Penn- 
of sizes, types of finishes, grades of steel. sylvania. 


THE BABCOCK & WILCOX COMPANY 
TA.9013-WM2 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
For more information, turn to Reader Service card, circle No. 400 
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as core and die wall wear can be reduced and easier 
ejection results, thus avoiding a tendency for the 
ejector pin to distort or mar the castings. 

Other statements in the sentence are correct, 
since it is true that brass die castings can be made 
with greater complexity and thinner sections. 

M. J. MIANULLI 
Manager 

Customer Service Dept. 
Titan Metal Mfg. Co. 
Bellefonte, Pa. 


Sodium silicate impregnants 


To the Editor: 

With respect to the article “Impregnants for 
Castings” (Oct ’59, p 102), I would like to point 
out that sodium silicate develops peculiar and useful 
properties because it is much more than a “disper- 
sion of droplets of sodium silicate” as stated in 
the article. This description is incorrect, and gives 
the impression that sodium silicate is an organic 
compound emulsified in water. Actually, sodium sili- 
cate is an alkaline, aqueous solution of sodium and 
silicate ions with most of the ions polymerized into 
charged colloidal particles of widely varying size. 
These colloidal particles, according to the system 
in which they are being used, protect against corro- 
sion, dry out to a solid film, and/or polymerize 
further into a space filling gel. 

Furthermore, the statements on sodium silicate 
in the article are misleading in suggesting that 
sodium silicate will cause corrosion at the concen- 
tration and ratio of silica to alkali used in sealing 
castings. As a matter of fact, sodium silicate protects 
iron, aluminum, magnesium, copper, brass, bronze 
and other ferrous and nonferrous castings against 
corrosion. 

Large quantities of sodium silicate are now widely 
used for impregnating castings as they have been 
for many years past with general satisfaction. 


* as : JoHN H. WILLS 
Sliding or ro- Philadelphia Quartz Co. 


tating components Philadelphia 
compounded and 
molded of Purebon 
are self-lubricating ; the material To the Editor: . 
is unusually stable at high temperatures. It Sihaies tities cae ty erga ne see 
is readily machinable, chemically inert, light A. B. CARVER 
weight, low cost when moldable to size. Send Applied Sientne hale 


prints or parts for prompt quotation. John Hopkins University 
Silver Spring, Md. 


Help needed on plating tellurium 





PURE CARBON CoO., INC. et 


WIN CASH—Each month $10 will be paid for the best letter 
447 HALL AVE.. ST. MARYS. PA. written to an author (through us), an editor, or addressed to 


*this column. We reserve the right to withhold awards, 
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Don't miss this special report at the IRE Show... 


NEW DEVELOPMENTS IN 
HIGH-TEMPERATURE DIELECTRICS 
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Time—3:15 P.M. Daily 


Place—FRANCE ROOM 
~Fioor 2M, N.Y. Coliseum 


Dates=March 21-24 (inclusive) 
Adtaission — By Invitation ONLY 





Just a few of the highlights featured at the Mycalex Corporation of America 
demonstration will include: applications, engineering problems and solu- 
REGISTER tions in high-temperature dielectrics illustrated with special color slides 
: showing: 
in advance at 
e MYCALE X° glass-bonded mica 
MYCALEX BOOTH e SUPRAMICA’® ceramoplastic 


No. 2729-2731 ° SYNTHAMICA’ synthetic mica 


—complete with materials and component samples. This will be followed 
by a discussion period during which questions will be answered by the 
Mycalex engineering staff. For your personal invitation, register in ad- 
vance at the Mycalex booth No. 2729-2731, 2nd Floor. JRE Show. 


re 
MYCA LL. EX Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


CORPORATION OF AMERICA 


General Offices and Plant: 222 Clifton Bivd., Clifton, N. J. 





World's largest manufacturer of glass-bonded mica, ceramoplastic and synthetic mica products 








For more information, turn to Reader Service card, circle No. 474 
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WHATEVER 
MATERIAL 


ADVANTAGES 
YOU NEED... 


Versatile A+ FELTS ... crafted to meet the de- 
signer’s demands. . . quickly available to solve a production 
need . . . serve such varied purposes as muffling the roar of 
a jet .. . or cushioning the vibration and shock of a punch 
press, as our VIBRA-MOUNT® felt does. 

They can be made amazingly resilient—or hide-like and 
tough. They offer thousands of job-tested answers to diffi- 
cult problems, carefully researched through more than half 
a century of experience with felt. Whether your problem is 
in the field of absorption, sealing, insulating, cushioning, 
polishing, or special fashion effects, American Felt Com- 
pany’s proven materials ability can help you meet it. 

To find a better way to do the job, consider A+ felts. State 
your problem; our engineers will follow through promptly. 
Write: Engineering Dept., American Felt Company, 403 
Glenville Road, Glenville, Conn. 


Among our famous trademarks: VIS TEX —fiber-reinforced gas- 
kets and seals; WINDSOR FELT —nonwoven bonded fabrics; 
HUSHALON —decorative and acoustical wall covering. 


YOU'LL FIND THEM 


ys | FELTS! 


For more Information, turn to Reader Service card, circle No. 394 
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& SUPPLY 


..-AT A GLANCE 


Commercial production of FEP fluorocarbon resin has been announced by Du Pont. 
Price of the new resin, called Teflon 100, is $11.60 per lb in truckload quantities. 
Teflon FEP fluorocarbon resin was introduced in late 1956 (see Materials & 
Methods, Nov ’56, p 161, and M/DE, Apr ’58, p 171). Teflon FEP film was intro- 
duced late last year (see M/DE, Dec ’59, p 131). 


Foreign steel imports increased 150% in 1959 over 1958, according to the 
American Iron and Steel Inst. Imports totalled 4.4 million tons. And volume of for- 
eign steel imports will continue to be high in the 60’s, says John F. Smith, Jr., presi- 
dent of Inland Steel Co. Reason: 1) price advantages, 2) quality competition, and 3) 
the possibility of continued use of foreign steel by American consumers who used it 
for the first time during the strike. 


An increase in butyl rubber production from 97,500 long tons to more than 135,000 
long tons per year was announced recently by Enjay Co., Inc. 


A price reduction on semiconductor-grade indium metal has been announced by 
Consolidated Mining & Smelting Co. of Canada Ltd. New price is $16 per troy oz 
in 5 to 199-troy oz lots, down $6 per oz. 


More melamine and urea molding compounds will be available late this year when 
production facilities at Allied Chemical Co.’s Toledo, Ohio plant will be doubled. 
The expanded facilities will raise Allied Chemical’s total melamine and urea pro- 


duction capacity to 45 million pounds. 


iron powder production set a new record of 35,000 tons in 1959, compared to 22,500 
tons produced in 1958, according to the Metal Powder Producers Assn. Copper and 


copper-base powders also set a record of 25,000 tons in 1959. 


Another price reduction for fluorosilicone rubber, the fifth since the material’s 
introduction in 1956, has been announced by Dow Corning Corp. New price is $12 
per lb, down 25% from a previous price of $16 per lb. Materials affected by the price 
cut are Silastic LS-53 and LS-63 stocks, and Silastic LS-422 masterbatch. (The 
three materials are described in the Feb ’60 issue of this magazine, p 13.) 


A 35% boost in galvanized steel sheet production was announced recently by 
Inland Steel Co., which is adding a fourth continuous galvanizing line to three 
already in operation. The new line, scheduled for completion in early 1961, will coat 
coils up to 60 in. wide, and will have a rated capacity of 120,000 tons per year. 


A new producer of polypropylene fiber is Industrial Rayon Corp. of Cleveland. 
The company plans semicommercial production of its “Prolene” staple fiber, tow 
and continuous filament yarns later this year. 

Current Prices of Materials on p 211 
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in only 90 days... 


101 aluminum fabricators have 
...Amchem’s newest 


To the hundreds of long-time users of Amchem 
Alodine—the first, low cost effective surface con- 
version treatment for aluminum—add a new host 
of fabricators who are employing the newest 
Alodine development—ALODINE 12008! 


ALODINE 1200S If you are producing aluminum—any type of 


aluminum—you’ll want to investigate the pro- 
duction advantages and profit potentialities of 


protects aluminum best this new Alodine pre-paint process that provides 


constant, uniform quality as well as big savings 


in time, equipment and processing costs! 
...at less cost, 


Through increased chemical activity ALODINE 

. ° 1200S slashes processing time up to 50 percent! A 

in less time 1200S system can be installed on your production 
line quickly and conveniently ...and bath is 
maintained chemically ...no special equipment 
required to control contamination! In an 
ALODINE 1200S system, products can be proc- 
essed through continuous dip in the same time 
cycle other conversion coatings require for con- 
tinuous spray lines! That means lower initial 
equipment and maintenance costs, wider range of 
product applications regardless of the applica- 
tion method—brush, dip, continuous strip or 
spray. ALODINE 1200S is qualified under Gov- 
ernment Specification MIL-C-5541. 


ALODINE 1200S is Amchem’s positive answer 
to constant uniform quality in aluminum proc- 
essing. Put its assured protection and production 
flexibility to work for your aluminum products 
and market them with greater confidence! 
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switched to Alodine 1200S — 
conversion coating! 


FASTER, LOW COST, EFFECTIVE AND FLEXIBLE, ALODINE 1200S IS PROVIDING NEW HIGHS 





aluminum 
aluminum aluminum : venetian 
stop signs doors blinds 











IN CORROSION RESISTANCE AND PAINT BONDING QUALITIES TO THESE AND 


aluminum 
awnings 


aluminum 


Cameras | 


aluminum 
house 
trailers Mmmm 


. 


aluminum aluminum 

license missile 

plates parts 
aluminum 
boats 


UPGRADE YOUR PRODUCTS’ CONSUMER APPEAL WITH ALODINE PROTECTION. 


aluminum 
siding 


aluminum aluminum 
shingles mail boxes 


CONTACT YOUR NEAREST AMCHEM REPRESENTATIVE FOR COMPLETE DETAILS! 


<@> ALODINE 12008 


Amchem and Alodine are registered trademarks of AMCHEM PRODUCTS, INC. 
(Formerly American Chemical Paint Co.) 


AMBLER, PA. « Detroit, Mich. « St. Joseph, Mo. « Niles, Calif. © Windsor, Ont. 


For more information, turn to Reader Service card, circle No. 436 
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ROBERTON MANUFACTURING COMPANY, 


Chicago, Illinois, uses 44 Republic NYLOK* 
Self-Locking Fasteners to hold power units 


firmly in place in their Roberton Twin 
Power Riding Mowers. NYLOK’S special 
nylon inserts assure positive locking in any 
position. Displacement of the insert pro- 
duces strong lateral pressure, preventing 
any play despite extreme vibration. 





ACME STAMPING & WIRE FORMING COMPANY, Pittsburgh, 
Pennsylvania, uses Republic Type 302 Stainless Steel in the 
production of tough, corrosion-resistant friction bands for out- 
board motors produced by- Evinrude Motors, Milwaukee, 
Wisconsin. Used on pivot shafts, the bands measure .062” x 
1%". Fabricating operations include punching, forming in a four 
slide machine, and brazing on the loop end. According to 
Acme, ENDURO” Stainless Steel supplied by Republic is ex- 
ceptionally uniform . . . assures higher product quality at 
lower unit cost. 


—_- 


~~ 


COST DOWN (ees 


MORE AND MORE COMPANIES are using 
Republic METAL LUMBER® to save time and 
money in meeting storage requirements. Short 
slots, placed to allow %” vertical adjustment, 
offer unlimited applications. You simply plan, 
measure, cut, and assemble. METAL LUMBER is 
Bonderized. Steel resists damage and permits 
maximum loading. Send for complete details. 


REPUBLIC STEEL CORPORATION 
DEPT. ME-8713 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 
C) Republic Stainless Steel 
R E Pp U t L : C 5 T & 7 L OO NYLOK Self-Locking Fasteners 
CO) Republic METAL LUMBER 
Uh Ws Wile Lange Name. 
of Studland, Sels avd. SCek Pode Company 


Address. 














For more Information, turn to Reader Service card, circle No. 363 City 





QU POND 


ENGINEERING FACTS ABOUT 


TEFLO 


FLUOROCARBON RESINS 











RESTRICT 
“BUSHINC 



































Here’s how TEFLON TFE resins 
improve your mechanical seals 


The unique properties of Terton TFE fluorocarbon resins 
as sealing materials are particularly pertinent to the de- 
sign of mechanical seals. The use of TFE resins at the 
heart of these seals provides, in even greater measure, the 
very same advantages which have led to the widespread 
and growing acceptance of mechanical seals in pumps, 
agitators, motors and many other types of machinery. 

The advantages of mechanical seals include savings in 
both materials and labor for repacking and packing ad- 
justment. They eliminate wear on the shaft. They greatly 
reduce leakage and eliminate loss of product. They en- 
hance safety in the handling of toxic or flammable ma- 
terials. 

The advantages of TFE resins in mechanical seals in- 
clude savings in replacement and maintenance costs be- 
cause of their long life and interchangeability in being 
able to handle almost all chemicals. Their natural lubri- 
city and ability to embed hard foreign particles without 
damage greatly reduce shaft wear. They produce tight, 
lasting seals to eliminate leakage. TFE resins are com- 


pletely inert to virtually all chemicals and solvents, and 
they maintain their superior properties under a wide tem- 
perature range. 

For further information on the properties and design 
characteristics of TFE resins for use in shaft seals, sealing 
rings, stationary ring gaskets, restriction bushings and 
other sealing applications, consult your local supplier or 
write to: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept. T-263, Room 2526, Wilmington 98, Del. 


in Canada: Du Pont of Canada Ltd., P.O. Box 660, Montreal, Que. 


Teron is Du Pont’s registered trademark for 
its fluorocarbon resins, including the TFE (tetra- 
fluoroethylene) resins discussed herein. 


BETTER THINGS FOR BETTER LIVING 


TEFLON: 


TFE-FLUOROCARBON RESINS 


THROUGH CHEMISTRY 


For more information, turn to Reader Service card, circle No. 417 
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Salt River Valley Water Users Association, 


Phoenix, Arizona 


Saves $699.00 





per pump... 





by using ground and polished 


fatigque-proof 


STEEL BARS 


made by elevated temperature drawing process 


The men who operate the “Salt River”’ 
project have the job of supplying 
water to 240,000 acres of land in 
Arizona, where the Gila River joins 
the Salt River. The Association main- 
tains some 250 deep well pumps to 
help supply the required water. 
Richard Juetten, Supervisor of Salt 
River’s Pump Division, reports that 
the use of LaSalle FATIGUE-PROOF 
steel bars has permitted a saving of 
$699.00 per pump .. . a potential 
saving of $174,750 when applied to 
the 250 pumps now in operation. 


Mr. Juetten’s report follows: 


using C-1045 


10’ x 2-3/16" dia. shaft 
314" shaft housing 

2 bearings, 34" x 2-3/16” 
Shaft coupling 


TOTAL cost..... eeecscovvece eee 
Cost per foot...secceseees covnss 


“TI have figured our direct saving re- 
alized by using La Salle FATIGUE- 
PROOF steel bars in place of standard 
C-1045 steel shaft in our deep well 
turbine pumps. 

““FATIGUE-PROOF enables us to use 
bars only 1114” in diameter . . . in- 
stead of 23%" diameter shafts which 
were necessary when we used C-1045 
... and this despite higher horse- 
power, more weight, and additional 
pump bowl assemblies. 


“Here are comparative costs per 10- 
foot section (of a 300-foot pump 
shaft):” 


using FATIGUE-PROOF 


10’ x 1-11/16" dia. FATIGUE-PROOF. $22.59 
3” shaft housing 

2 bearings, 3” x 1-11/16” 

Shaft coupling 


TOTAL COSt..scesvess 
Cost per foot reduced to. 





RESULT: A saving of $2.33 per foot...or $699.00 when applied to a 300-foot pump 
setting. And this doesn’t take into consideration reduced power consumption. 





aA STEEL CO. ix. 


ASK FOR 24-PAGE BOOKLET —It tells the 
complete story of FATIGUE-PROOF ® 


name 


Tt mt || Je 7p 











1418 150th Street 
Hammond, Indiana 


company 





address. 





city and zone state. 
Mail to La Salle Steel Company, 1418 150th Street, Hammond, Indiana 





—----~-----9 


| 
| 
! 
| 
| 
| 
| 


For more information, turn to Reader Service card, circle No. 403 
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Section of Alumi- 
num Tube-in-Strip 
combining refrig- 
erant passages 
with air cooling 
for electronic 
equipment cool- 
ing wall. 


Copper Tube-in- 
Strip with return 
bends attached 
to produce acool- 
ing plate. 


This electronic 


cooling case of 
Revere Aluminum 
Tube-in-Strip was 
inflated after 
drawing. 


Copper Tube-In- 
Strip used as a 
combustion cham- 
ber for water 
heater. 





ube-ln “SCORES 


REVERE 


Ctrip 


NOW USED AS 


WATER-COOLED BUS BAR 


in manufacture of 


General Electric 


HAS THESE 4 BIG 
MONEY-SAVING ADVANTAGES 


1 Because it is a homogeneous mass Revere 
Tube-In-Strip eliminates the possibility of leaks. 
2 User is able to obtain more efficient cooling. 
3 If user finds it necessary to change cells it can 
be done without draining the system. 

4 Revere Tube-In-Strip enables user to have a 
completely sealed system, thus eliminating 
O-rings or gaskets. 

The use, by General Electric, of Revere Tube- 
In-Strip as water-cooled bus bar is still another 
of the myriads of ways this revolutionary product 
can be applied in industry. 

The unique thing about Revere Tube-In-Strip 
is that it is a solid piece of metal, not two strips 
welded, brazed or bonded together. You buy 


REVERE COPPER AND 


BRASS 


Semiconductor Rectifiers 


strip, fabricate it as you wish, stamping, bending 
or forming it, and then as a final operation 
inflation expands the integral channels into tubes. 
Expanding in the open, the tubes are round; by 
expanding into dies, the tubes can be made 
rectangular, fluted, half-round, hexagonal, etc. 


Revere Tube-In-Strip saves on first cost, and in 
fabrication. New and improved designs are made 
possible. The web between the tubes conducts 
heat faster. The vastly increased structural strength 
means you can use lighter gauges, saving in 
weight and price. 


Revere Tube-In-Strip is available in Copper, 
Copper-base alloys and Aluminum alloys. The 
Revere Technical Advisory Service and the 
Research and Development Department will 
gladly collaborate with you in taking full advan- 
tage of this marvelous new material. 


INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Il.; Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; tee on N. Y.; Newport, Ark.; Ft. Calboun, Neb. Sales 
Offices in Principal Cities, Distributors Everywhere. 
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Copper Tube-in- 
Strip spiral con- 
taining both water 
and refrigerant 
passages for in- 


Copper Tube-in- 
Strip and copper 
fin assembly for 
automobile 
radiator. 


creased cooling 
efficiency. 


Copper Tube-Iin- 
Strip and finned 
stock assembled 
and then inflated 
into automotive 
air conditioning 
coil. 








PHOTO IN CIRCLE ABOVE SHOWS 
water-cooled semiconductor power 
rectifier design with integrally mounted 
transformer as made by General 
Electric Company. Rated 150 volts, 
4000 amps., d-c, it is used for copper 
refining 





(Above) CROSS SECTION of water-cooled bus, featuring 
improved cooling method. Dual, leak-proof water passages 
are formed in solid bus, made from Revere Tube-in-Strip, 
without the need for welding or brazing. They are located on 
each side of a section of bus to which silicon cells can be bolted 
without penetrating the coolant passages. 


(Left) OVERALL VIEW of new sealed liquid-cooled bus illus- 
trating of ting several silicon rectifier cells. 
Unique “dry” mounting permits installation of cells without 
draining liquid from bus. Cells are individually attached to the 
bus with threaded stud and nut, simplifying the mounting 
of a cell, and making it unnecessary to disturb any of the 
other cells on the bus. 





For more information, turn to Reader Service card, circle No. 383 
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Thanks to this tiny insulation pin, house- 
wives now get exact temperature control 
in their cooking appliances because 
manufacturers are able to design a 
better product. 


It’s made of Spaulding 800 Rod material 
and used in the temperature control dial 


£ —— of electric fry pans. 
PP x Spaulding 800’s extremely high dimen- 
sional stability under heavy moisture 
SPAULDING 800 ROD conditions helps the dial maintain 
factory-set temperature calibration and 
control indefinitely. 


re °7799 
Puts More Skill 800 is another example of a new ma- 
: : : terial developed through the research 
mn Electric Skillets facilities at Spaulding to meet the 


changing needs of industry. 








Progress Reports on other new 
Spaulding materials are available on 
request. 


XXX-800 LE-800 
ELECTRICAL GRADES (Paper Base) (Linen Base) 


Diameter Tested - %” 


Spaulding 800 Offers Water Absorption % 46 
These Unique Characteristics Deaittle Ghiitty 1.35 


Flexural Strength PS! 28,000 


Tensile Strength PS! . vee 6,700 
SPAULDING FIBRE COMPANY, INC. 


Compressive Strength Axially . 24,000 
344 Wheeler Street, Tonawanda, New York 


Charpy Impact Strength Ft. Lbs. 25 





A For more information, turn to Reader Service card, circle No. 369 For more information, circle No. 449 > 
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TRADEMARK 


x, 2 PPYLENE 


ye VERSATILE 
$c = =NEW PLASTIC 


te FROM 





S€scon 


TRADEMARK 
This new thermoplastic resin is the world 
Yet it 


provides strength and 


lightest plastic hardness 
excellent rigidity. It can be 
made in brilliant 


| 
asting colors with high surface gloss and 


Escon also offers outstanding resistance to chem 


cals and stress cracking. Versatile Escon can be fabricated 
in a wide variety of ways. For example, it can be injection 


FOR PACKAGING. Escon film can be produced by water 


FOR MOLDING. Because 
bath or chill roll technique with extreme clarity and gloss. It offers 
greater heat resistance than any other polyolefin and can be 


lds m 
yields m7 


\f ght weight. Es 
re pieces per pound j ) | 


Escon's 
sterilized by heat or chemical means. In addition, Escon offers excellent 


stiffness and toughness. Escon clear film can be 
side or both sides 


hemical and abras 

suitabl > mar acturing o 
color printed on either pr j f 
for extra eye and buy appeal 


aliows 2 


1 resistance 


msumer 
urate rep f fine and 
Jesigns with high surface lustre 





polypropylene for new 


beauty, utility and economy 


molded; extruded into film, sheet and shapes. It can also be 
drawn and vacuum formed, heat sealed, machined and printed 
Because of the rigid manufacturing standards of the Enjay 


FOR EXTRUDING. Escon may be extruded in an almost 
unlimited range of thicknesses and forms. Its excellent physical and 
chemical properties make it an ideal plastic for such operations as 
thermoforming, punching, machining, die cutting and welding. Surface 
details are accurately reproduced too. And pigmentation, before or 
during extrusion, produces brightly colored sheet stock 


== 
nisi gene on 





Company, molders and designers are assured of high uniform 
quality whenever they specify Escon polypropylene. Versatile 
Escon can be tailor-made to meet a variety of product needs. 


FOR FIBERS AND MONOFILAMENTS. 
Escon allows more yards of fiber per pound. Its high tensile strength 
good knot strength and resilience, plus its immunity to attack 

by fungus, moths and marine organisms make it ideal for ropes and 
woven fabrics. Escon fibers show excellent wet strength, wet flexing 
durability, and abrasion resistance maintained to minus 70°F. 




















Various grades of Escon are offered to 
permit the processor to choose the 
grade best suited to his needs. Values 
for properties tabled at right will vary 
depending upon how the sample is 
formed and treated. Ask us for help on 
your specific requirements. 


How Enjay helps you profit with Escon 
— Escon can help your product do a 
better job. To assure this, Enjay offers 
you complete technical assistance from 
one of the world’s best staffed and 
equipped technical service laboratories. 
Here Enjay scientists can help you de- 
velop new products and improve exist- 
ing ones through efficient use of Escon 


polypropylene. 


To order Escon or for complete tech- 
nical data, contact the Enjay office 
nearest you. 


PLASTICS 


EXCITING NEW PRODUCTS 
THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC., 

15 West 5lst Street, New York 19, N.Y. ¢ Akron 
Boston « Charlotte « Chicago « Detroit « Los Angeles 
New Orleans « Tulsa « Toronto 


PROPERTY 


density, 73°F., g./cc. 
melt index, @250°C., g./10 min 


environmental stress cracking 
(100% Igepal CD-630) 

burning rate 

machining qualities 

mold shrinkage, in./in. 

water absorption, % 


yield strength, psi, 2”/min 
tensile strength, psi, 2”/min 
yield elongation, %, 2”/min 
ultimate elongation, %, 2”/min 
Impact strength, ft.-Ib./in 
Izod notched 
Izod unnotched 
hardness 
Rockwell R 
Shore D 
elastic modulus, psi, 2”/min 
flexural modulus of elasticity, psi, 2”/min 
flexural modulus of rupture 
(flexural strength), psi, 0.05"/min 
(no break-max. load) 
compressive yield stress, psi, 0.05"/min 
compressive strain @yield, %, 0.05” /min 
compressive elastic modulus, psi, 0.05"/min 
stiffness in flexure, psi 
modulus of elasticity, psi 
Taber abrasion, mg. loss/ 1000 cycles 
(CS-17 wheel, 1000g. load) 


melting point, °F. 


vicat softening point (1 kg.), °F. 
deflection temperature 
F. @264 psi fiber stress 
F. @66 psi fiber stress 
coefficient of thermal conductivity 
cal./cm./cm.?/sec./°C 
BTU/in./ft.2/hr./°F. 
coefficient of linear thermal 
expansion in./in./°C. 
specific heat @73°F., cal./g. 


volume resistivity, ohm-cm 

dielectric strength, volts/mil 
short-time, 44” thickness 
step-by-step, 44” thickness 

dielectric constant, 10* cycles 

dissipation (power) factor, 10° cycles 


DATA 


0.897-0.910 
1-10 


none 

slow 
excellent 
0.015-0.030 
0.01 


3800-5100 
3500-4900 
13-18 
22-315 


1 
16 


80-90 

70-75 
45,000-60,000 
111,000-176,000 


65,000-81,000 
5,300-6,400 

15 
53,000-63,000 
95,000-150,000 
100,000-128,000 


29-32 


335 
266-293 


131 
188 


2.80x10~* 
1.13 


0.00020 
0.46 


6.5x10"* 


660 

650 

2.0 
0.0002-0.0003 


= € C ) ) n 
TRADEMARK 


OFFERS A UNIQUE COMBINATION OF OUTSTANDING PROPERTIES 


METHOD 


ASTM D1505-57T 
ASTM 1238-57T 
(load, 2,160g.) 


Bell Labs. 
ASTM D635 


ASTM D576-57T 


D638-58T 
D638-58T 
D638-58T 
D638-58T 
D256-54T 


D785-51 
D676-55 
D638-58T 
D790-58T 


D790-58T 
D695-54 
D695-54 
D695-54 
D747-58T 
D1043-51 


polarizing 
microscope 

ASTM 1525-58T 

ASTM D648-56 


ASTM 696-44 


ASTM D257-54T 
ASTM D149-55T 


ASTM D150-54T 
ASTM D150-54T 

















How fabricating with $corcu-wexp’ Structural 
Adhesives eliminated 100% inspection step 


100% 
eliminated. Close tolerance requirements between shaft 
and gear were also eliminated because of void-filling 
properties of the adhesive. A savings of $56.37 per thou- 
sand assemblies resulted. 


Timing components now being fabricated with ScoTcH- 
WELD Adhesive EC-1386 meet precise specifications. 
The Haydon Division, General Time Corp., Torrington, 
Conn., is using this one-part epoxy resin base adhesive to 
bond small pinion gears to rotor shafts in a sub-assembly 
timing gear operation. 

Prior to use of EC-1386, the parts were joined by brazing. 
But the high heat required affected the material hardness. 
It also produced shaft distortion, necessitating a 100% 
inspection step. 

Then ScoTCH-wELD Adhesive EC-1386 was used. The 
high heat previously required was eliminated. With the 
end of this trouble source, shaft concentricity and material 


hardness were left unaffected, the inspection 


Company after company is discovering how to save money, 
speed production and eliminate rejects by using SCOTCH- 
WELD Structural Adhesives in the fabrication of their 
products. Perhaps these adhesives are at work right now 
in operations similar to yours. Find out! For free literature 
without obligation, write today on your company letter- 
head to: AC&S Division, 3M Company, Dept. SBHH-30, 
St. Paul 6, Minnesota. “SCOTCH-WELD” is a Reg. T.M. of 3M Co 


ADHESIVES, COATINGS AND SEALERS DIVISION 
Tiianesora fining ann ]/Januracrurinc company 
ee» WHERE RESEARCH IS THE KEY TO TOMORROW 


€ For more information, circle No. 449 


For more information, turn to Reader Service card, circle No. 325 A 
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NS SPECIAL WIRE 
KEEPS SPRINGS ALIVE 
IN 1400 BATH 


When a leading manufacturer of microwave assemblies 
and radar components was faced with a serious production 
bottleneck in a high-temperature dip-brazing operation, they 
came to National-Standard for help in solving the problem. 


CRITICAL MICROWAVE ASSEMBLIES being brazed in a 1400° 
salt bath were held together by cumbersome weights and 
intricate fixtures that frequently caused distortion or slip- 
page during the brazing operation. The solution—and a 
considerable time and money saver—was to clamp all the 
components with springs that would allow expansion of 
the various parts during brazing without distorting the 
assembly. However, conventional spring wire would not re- 
tain tension at 1400°. Once used, springs had to be discarded. 


NATIONAL-STANDARD ENGINEERS, working with the manu- 
facturer’s engineers, tested a new superalloy spring wire, 
NS-25 (L605), that proved “as good as new”’ after several 
hundred brazing operations at 1400° F. The mechanical 
stability of NS-25 spring wire insures proper expansion of 
parts during heating and maintains just the right tension 
to give mating parts good contact and perfect bond. The 
result is manufacturing that is simplified, faster and more 
precise than was previously possible. 


EXPERIENCED ENGINEERING HELP of this kind, for jobs 

requiring high-quality wire, to meet special or unique applica- 
tions, is available to 
you from National- 
Standard. Write for 
additional informa- 
tion to National- 
Standard Company, 
Niles, Michigan. 


MICROWAVE ASSEMBLIES are held togeth- 
er in 1400° brazing bath by springs made of NS-25 
wire. This special alloy wire allows rapid, precise 
brazing never before possible. 


ifacturer of Specialty Wire and Metal Products 


STANDARD NATIONAL-STAN DARD COMPANY 


COMPANY 


Niles, Michigan 





One of a series illustrating how General Plate Clad Metals help uncover new horizons in one of many fields of engineering accomplishments: ELECTRONICS! 


New Products made with New Materials... 


New Processes... 
USED IN NEW AND DIFFERENT WAYS 





GERMANIUM 
CRYSTAL 


TIN CLAD NICKEL 

General Plate tin clad nickel is but one of over 400 
different combinations of clad metals available which 
are finding wide use in industry after industry. New 
combinations are being developed constantly. 


No matter what your metal problem, it will pay 


Among the important 
contributions to the suc- 
cess of transistors is the 
use of General Plate tin 
clad nickel used as the 


Tin clad nickel used as ger- 
manium cradie base tab sup- 
port. The strength of nickel and 
the solderability of tin combine 
to solve a variety of physical and 
mechanical problems. 


germanium cradle base tab support. In this one piece 
of clad metal, the strength of nickel and the solder- 
ability of tin were combined to solve a variety of 
physical and mechanical problems. This made it pos- 
sible to eliminate expensive hand assembly of minute 
pieces, or electroplated material that might contain 
gas or present a porous surface with 
resulting unsatisfactory performance. 


you to consult with Metals & Controls Division 
Engineers. Their vast experience in cladding precious 
to base or base to base metals can overcome your 
metals engineering problems with multiple property 
requirements . . . often reduce costs, too. Write for 
information today. 
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These are but a few of the outstandin, 
articles you may miss if you do not 
receive your own copy of M/DE each 
month. If you need to know the latest 
about engineering materials, forms 
and finishes, why not make sure you 
see every copy of the one magazine 
edited solely for this purpose. Cost: 
only $3.00 per year (in U. S.); $5.00 for 
two years. To start your issues coming, 
simply check one of the two boxes at 
the bottom of the postage-free card. 
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Designing with Metal Powder Parts 
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Guide to Plastics Selection 
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Sleeve Bearing Materials 

Designing Metal Stampings 

Paper as an Engineering Material 
Ceramic Coatings 
Designing with Heat Treated Steels 
New Developments in Ceramics 
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Aluminum Alloy Castings 
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Materials for Gears 
Titanium 

Guide to Synthetic Rubbers 
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Books, p 182 
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Ferrous Welding Electrodes. Air Reduc- 
tion Sales Co., Div. of Air Reduction 
Co., Inc., 64 pp, illus., No. ADC-650. 
General descriptions, characteristics, 
procedures, uses and specifications for 
mild steel; low alloy, low hydrogen 
steel; iron powder; stainless steel; 
hard facing; and cast iron welding 
electrodes. 1 


Aircraft Steels. Allegheny Ludlum Steel 
Corp., 24 pp. Mechanica! and physical 
on yee at various temperatures, 
eat treating and fabrication data, 
and applications of AM-350 and AM- 
355 precipitation hardening aircraft 
steels. 
Polyvinyl Chloride Extrusions. Alpha 
Plastics, Inc., 2 pp, illus. Design, selec- 
tion factors and advantages of poly- 
vinyl chloride extrusions. 3 


Aluminum Castings. The Aluminum 
Assn., 16 pp. Procedures employed in 
determining weights of aluminum cast- 
ings. a 


Epoxy Molding Compounds. American- 
Marietta Co., 24 pp, illus. Molding 
charac teristics; physical, electrical and 
chemical properties; and typical parts 
molded from epoxy molding com- 
pounds. 265 


Molybdenum. American Metal Climax, 
Inc., Climax Molybdenum Co. Div., 
12 pp. Selected data and references 
on binary and more complex diagrams 
pertaining to molybdenum. 5 


Molded Polyester. Atlas Powder Co., 
Chemicals Div., 4 pp, illus. Charac- 
teristics, costs and advantages of 
molded reinforced polyester parts used 
in a centrifugal pump. 6 


Steel Heat Exchanger Tubes. Babcock & 
Wilcox, 8 pp, illus., No. TB-431. Ad- 
vantages, specifications, costs and 
fabrication data on welded carbon 
steel tubing for heat exchangers. 7 


Porous Metal. Bendix Aviation Corp., 
Bendix Filter Div., 6 pp, illus., No. 
BFD-141, Specifications, flow rate, 
physical characteristics and applica- 
tions of stainless steel, superalloy and 
low alloy porous metal for filtration 
and nonfiltration uses. 8 


TECHNICAL LITERATURE 


Tellurium Copper. Bridgeport Brass Co. 
Physical, mechanical and fabrication 
properties, and applications of tellur- 
lum copper. 9 


Beryllium Heat-Sink. Brush Beryllium 
Co., 20 pp, illus. Design and fabrica- 
tion data on the beryllium heat- sink 
used in NASA’s Project Mercury. 10 


Polishing Cloth, Abrasives. Buehler, Ltd., 
28 pp, illus., Vol. 5, No. 3. Procedures, 
techniques, materials and price lists 
for polishing cloths and abrasives for 
metallography. Includes swatches of 
polishing cloths, abrasive papers and 
abrasive cloths. 1 


TFE Coatings. Cadillac Plastic & Chem- 
ical Co., 4 pp, illus. Properties and 
applications of TFE coatings used to 
provide metal and ceramic tools with 
anti-sticking properties and chemical 
resistance. 12 
investment Castings. Casting Engineers, 
Inc., 84 pp, illus. Design considera- 
tions, castable metals and alloys, toler- 
ances, and costs of conventional in- 
vestment castings and miniature pre- 
cision cast parts. 13 


Chemical Milling. Chemical Contour 
Corp., 12 pp, illus. General descrip- 
tion of chemical milling, how it works, 
and what it can be used for. 14 


Chromium Diffusion Coating. Chromalloy 
Corp., 1 p, No. 34. Test results ob- 
tained on molybdenum protected with 
a chromium diffusion coating. 15 


Glass Drain Line System. Corning Glass 
Works, 12 pp, illus., No. PE-30. Prop- 
erties, specifications, available fittings 
and design information on the use of 
glass piping and fittings for disposal 
of corrosive wastes. 16 


Adhesives. Dennis Chemical Co. Inc., 
3 pp. General descriptions, recom- 
mended uses, properties, necessary 
precautions and methods of applying 
several synthetic resin adhesives, 17 


Synthetic Rubber. E. I. du Pont de 
Nemours & Co., Inc., Elastomer Chem- 
ical Dept., 8 pp, illus., No. 90. Case 
histories involving the use of neoprene- 
coated fabric, Viton fluoroelastomer 
o-rings, and Hypalon coatings. 18 


Polyethylene. E. I. du Pont de Nemours 
& Co., Inc., Polychemicals Dept., 8 pp, 
illus., No. A- 11687. Applications, prop- 
erties and characteristics of polyethy- 
lene coatings, film and moldings. 19 


Nylon and Dacron Rope. E. I. du Pont 
de Nemours & Co., Inc., Textile Fibers 
Dept., 8 pp, illus., No. X-99. Proper- 
ties, test results and uses of nylon 
and Dacron ropes. 20 


High Alloy Castings. Duraloy Co., 20 
pp, illus., No. G-159. Physical proper- 
ties of corrosion resistant, heat re- 
sistant and abrasion resistant high 
alloys used for static, centrifugal and 
shell molded castings. 21 


Etch Resistant Material. Eastman Kodak 
Co., 16 pp, illus., No. P-36. General 
procedures, applications and charac- 
teristics of an etch resistant material 
used to control metal removal during 
etching, photo milling or plating. 22 


Sealants, Adhesives and Pastes. Furane 
Plastics, Inc., 4 pp, illus., No. EP-58- 
28. Characteristics, applications and 
chemical resistance of furane, epoxy 
and polyurethane sealants, adhesives 
and pastes. 23 


Silicone Rubber. General Electric Co., 
Silicone Products Dept., 12 pp, illus., 
No. CDS-170A. Properties, sugges- 
tions for handling, viscosity character- 
istics, primers for bonding, and typical 
applications of room temperature vul- 
canizing silicone rubber compounds. 

24 
Plastics Laminates. Glastic Corp., 1 p, 
illus. Properties, prices and track re- 
sistance of reinforced plastics lami- 
nates for use as insulation in humid, 
contaminated atmospheres. 25 


Alnico Permanent Magnets. Indiana 
Steel Products Co., 2 pp, No. 351. 
Magnetic and material characteristics, 
demagnetization and energy product 
curve, and applications for Alnico VII 
A permanent magnets. 26 


Alloy Steel. Jones & Laughlin Steel 
Corp., 8 pp, illus. Mechanical and 
physical properties, heat treatment, 
fabrication characteristics, size ranges 
and typical applications of alloy steel 
plates. 27 


Superalloy. Kelsey-Hayes Co., Metals 
Div., 8 pp, illus. Alloy description and 
chemical composition, physical con- 
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stants, mechanical properties, iso- 
stress curves, and general information 
on heat treatment and finishing of 
Waspaloy high temperature superal- 
loy. 28 
Liquid Epoxy Resin. Koppers Co., Inc., 
20 pp, No. K-2967. Chemical and phy- 
sical properties, compatibility with 
other resins, applications, curing sys- 
tems and casting compositions of a 
liquid epoxy resin. 29 
High Strength Steel. Latrobe Steel Co., 
4 pp, illus. Composition, physical and 
mechanical properties, specifications 
and applications of a machinable high 
strength steel. 30 
Welding Case Histories. McKay Co., 8 
pp, illus., No. A-1. Three case histories 
on successful applications of welding 
electrodes and wires. 31 
Nacreous Coatings. Mearl Corp., 4 pp. 
Coating vehicles, undercoats and 
colors, spray coating techniques and 
special color effects obtainable with 


Other Available Bulletins 





Irons & Steels 
® Parts @ Forms 


Stainless Steel Parts. Alloy Products Corp., 20 
pp, illus. Information on drawn and welded 
Stainless steel shapes a4 
Welded Stee! Products. American Machine & 
Foundry Co. Cleveland Welding Div., 8 pp. 
illus. Information on circular, rolled-and- 
welded steel products. Discusses the Cleve- 
Weld process of welding 45 
Textured Metals. Ardmore Products, Inc., 6 pp, 
illus. Characteristics and uses of ferrous and 
nonferrous textured metals 46 
Stainless Steels. Armco Steel Corp., 6 pp, illus 
Information on new erades of stainless steel 
and new facilities for producing stainless steel 
shapes. Information also on surface finishes 
for stainless steel 47 
Investment Castings. Arwood Precision Cast- 
ing Corp., 56 Washington St., Brooklyn 1 
N.Y. Nine different applications of the invest- 
ment casting process Write on company 
letterhead directly to Arwood 

integrally Finned Tube. Wolverine Tube Div., 
Calumet & Hecla, Inc., 4 pp, illus. Dimensions 
of an integrally finned tube, called Trufin, 
made of ferrous and nonferrous metals. 48 
Stainless Stee! Parts. G. O. Carlson, Inc., 2 
pp, illus. Shows typical stainless steel items 
produced to customer specifications. 49 


Upset Metal Forgings. Champion Rivet Co., 
8 pp, illus. Describes the upset forging process 
and shows how the process can achieve 
savings on valve and trunnion shafts, 50 


Stainiess Steel Fittings. Chemetron Corp., 
Tube Turns Div., 6 pp, illus. Describes light- 
wall stainless steel fittings and flanges for 
noncritical process piping 51 


Seif-Lubricating Bearings. Amplex Div., Chrys- 
ler Corp., 4 pp. illus. Uses, performance data 
and mechanical properties of self-lubricating 
Iron Ollite bearings 52 


Shafts. Cleveland Hard 
Facings, Inc., 1 p, illus. Corrosion and wear 
resistance, physical properties and uses of 
welded hard faced plain carbon and stainless 
steel rings and shafts 53 


Hard Faced Rings, 
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natural and synthetic nacreous pig- 
ments. 32 


Investment Castings. Misco Precision 
Castings Co., 8 pp, illus. Facilities of 
a —- cnamalacburing investment 
castings. Includes a chart on composi- 
tion and mechanical properties of in- 
vestment casting alloys. 33 


Conversion Coatings. Neilson Chemical 
Co., 4 pp, illus. List of available litera- 
ture on iron and zinc phosphating 
chemicals and processes, rust re- 
movers, and metal cleaners and con- 
ditioners. 34 


Ceramic Insulators. Norton Co., 4 pp, 
illus., No. CP12.1. Uses and specifica- 
tions of fused magnesium oxide, alum- 
inum oxide and zirconia insulators 
for thermocouple tubing. 35 


Coatings, Foams, Bonding Agents. Plas- 
tic Asso., 4 pp, illus., No. 121. Charts 
designed to aid in the selection of 
resins for coatings, foams and bond- 
ing agents. 36 


Cast Bronze Alloys. Renewal Service, 
Inc., 4 pp, illus. Chemical and physical 
specifications of 29 cast bronze alloys. 
Includes a chart on the compressive 
strength of selected alloys and how 
these properties vary with metal 
thickness. 37 


Epoxy-Glass Fabrics. Taylor Fibre Co., 
2 pp, No. 51.5.18. Characteristics, 
sizes, and physical, mechanical and 
electrical properties of a glass-epoxy 
fabric. 38 


Leaded Steels. Copperweld Steel Co., Aristoloy 
Steel Div., 16 pp, illus. Mechanical properties 
and workability of leaded steels 54 
Steel Aircraft Tubing. Ohio Seamless Tube 
Div., Copperweld Steel Co., 70 pp, No. A-2 
Definitions, military and AMS specifications 
sizes, tolerances, testing, machining, heat 
treating and properties of seamless aircraft 
tubing made of carbon and alloy steels 55 
Die Forgings. Drop Forging Assn., 4 pp. Fore- 
ing problems most frequently encountered by 
metallurgists are cross-indexed with forged 
metal characteristics that offer solutions 56 
Rolied Steel Rings. Edgewater Steel Co. 12 
pp. illus. Describes and illustrates a process 
by which rolled steel rings are formed from 
solid blocks of steel 57 
High Purity Metals. Firth Sterling, Inc., 8 pp, 
illus. Room and elevated temperature prop- 
erties, grain structure, chemical composition 
forgeability and uses of high purity steel 
alloys melted by the Hopkins process 58 
Steel Castings. General Steel Castings Corp., 
4 pp, illus. Information on design, production 
and nondestructive testing of steel castings. 59 
Gray tron Castings. Gray Iron Founders’ So- 
ciety, Inc., National City-E 6th Bldg., Cleve- 
land 14, Ohio, 75 pp. Contains an alphabetical 
list of members of the Society, a geographical 
listing of members, and a buyers’ guide sec- 
tion. Write on company letterhead directly to 
Gray Iron Founders’ Society 

Ductile tron. Hamilton Foundry, Inc., 6 pp 
illus. Tensile strength, machinability, heat 
resistance, pressure tightness, impact resist- 
ance and rigidity of ductile (nodular) iron. 60 
Honeycomb Sandwich Design. Hexce] Products, 
Inc., 47 pp, illus., No Discusses the 
primary functions of individual parts in a 
honeycomb sandwich, the types of stresses 
involved thereon, design formulas for various 
loading conditions, effects of change of en- 
vironment, and selection of sandwich ma- 
terials 61 
Weided Assemblies. R. C. Mahon Co. 1 p, 
illus. Shows the use of welding in the con- 
struction of various assemblies. 62 


Malieable tron Castings. Malleable Founders 
Society, 8 pp, illus. Design considerations, ma- 
chinability, and impact and corrosion resist- 
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Metals & Controls, Div. of 
Texas Instruments, Inc., 36 pp, illus. 
Properties, specifications, available 
forms and uses of platinum and plat- 
inum group metals. 39 
Hot Dip Aluminum Coating. Arthur 
Tickle Engineering Works, Inc., 21 
Devlin St., Brooklyn 31, N.Y., 4 pp, 
illus. Typical applications of a hot dip 
aluminum coating. Write on company 
letterhead directly to Arthur Tickle 
Engineering Works. 


Mechanical Fasteners. Townsend Co., 
Engineered Fasteners Div., 12 pp, 
illus. Information on production facili- 
ties and complete line of mechanical 
fasteners and special cold headed 


parts available from this company. 
4 


Mechanized Hard Facing. Haynes Stellite 
Co., Div. of Union Carbide Corp., 24 
pp, illus. Machines and materials for 
five types of mechanized hard facing. 

4) 


Synthetic Organic Chemicals. Union Car- 
bide Chemicals Co., Div. of Union 
Carbide Corp., 28 pp, illus. Descrip- 
tions and physical properties of more 
than 400 synthetic organic chemicals. 
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Polystyrene Molding Compounds. Union 
Carbide Plastics Co., Div. of Union 
Carbide Corp., 16 pp, illus., Vol. 5, 
No. 1. Technical data and applica- 
tions of four impact polystyrene 
molding compounds. 43 


ance of 
castings 
Copper Plated Stee! Wire. National-Standard 
Co., 8 pp, illus., No. 203. Specifications, prop- 
erties and uses of copper plated steel wire. 64 
Wire Cioth. Newark Wire Cloth Co., 4 pp, 
idus. How to select, use and check various 
grades and types of wire cloth 65 
Forgings. H. K. Porter Co., Forge & Fittings 
Div., 38 pp, illus., No. 19A. Catalog of stock 
industrial and automotive forgings. 66 
Polyethylene-Coated Pipe. Republic Steel Corp., 
4 pp. Chemica! resistance, dimensional data 
and uses of polyethylene-coated pipe. 121 
Weided Steei Tubing. Rome Mfg. Co., Div. of 
Revere Copper and Brass Inc., 16 pp. Sizes 
and dimensions of various welded steel tubes 
made of cold and hot rolled carbon steel 67 
Rigidized Metal Panels. Rigidized Metals Corp., 
4 pp. illus., No. 3. Use of rigidized metals 
for thermos containers, projectors, toll meters 
and onion conveyors 68 
Metal Stampings. Dayton Rogers Mfg. Co., 8 
pp, illus. Case histories showing cost savings 
achieved with ferrous and nonferrous metal 
stampings 69 
Special Metal Shapes. Roll Formed Products 
Co., 8 pp, No. 657. Properties and uses of roll 
formed sections made of galvanized, carbon. 
and stainless steel; brass; clad metal; copper 
zinc; and aluminum. 70 
Bar, Tube Stock. Centrifugally Cast Products 
Div., Shenango Furnace Co., No. 156. Proper- 
ties and uses of standard bar and tube stock 
made of GC Meehanite Metal, GA Meehanite 
Metal and Type No. 1 Ni-Resist Alloys. 189 
Brazing Stainless Steel. Stalker Corp., 4 pp, 
illus. High temperature, copper hydrogen, and 
silver brazing of stainless and high strength 
alloy steels. 71 
Steels. Timken Roller Bearing Co., Steel & 
Tube Div., Canton, Ohio. Complete catalog 
of steels. Write on company letterhead directly 
to Timken. 

Stee! Forgings, Stampings. Transue & Wil- 
liams Steel Forging Corp., 6 pp, illus. In- 
formation on steel forgings and stampings for 
use in heavy construction equipment. 72 
Steel Castings. Unitcast Corp., illus., No, 649A. 


standard and pearlitic malleable iron 
63 





Testing facilities for insuring high quality 
production of steel castings. 73 
High Strength Alloy Steel. Vanadium Alloys 
Steel Co., 24 pp, illus., No. 4. Characteristics, 
properties, hardening and surface treatments, 
fabricability, weldability, elevated temperature 
performance and applications of a high 
strength alloy steel. 74 
Stainless Steel. Washington Steel Corp., 32 
pp, illus. Physical properties, compositicn, 
fabrication, corrosion and heat resistance, and 
cleanability of special purpose stainless steel 
sheet and strip. 7s 
Welded Steel Tubing. Wheatland Tube Co., 4 
pp, illus. Sizes, weights and uses of hot rolled 
and cold rolled welded steel tubing 76 
Magnetic Perforating Dies. S. B. Whistler & 
Sons, Inc., 21 pp, illus., No. M-45. Catalog 


of magnetic perforating dies for perforating 
up to and including %-in. thick 
130 


materials 
mild steel. 
Cold Rolled Metal. Yoder Co., 88 pp, illus 
Use of cold formed moldings, trim and tubular 
shapes in a number of products 77 
Low Alloy Steel Pipe. Youngstown Sheet & 
Tube Co., 4 pp, illus. Chemical composition, 
physical properties and sizes of welded pipe 
made of a low alloy steel consisting of iron, 
carbon, manganese, nickel and copper 78 


Nonferrous Metals 
e Parts « Forms 


Zinc, Aluminum Die Castings. Advance Tool 
& Die Casting Co., 6 pp, illus. Chemical com- 
position and physical properties of zinc and 
aluminum alloys used in the manufacture of 
die castings. 73 
Aluminum Coiled Tube. Aluminum Co. of 
America, 8 pp, illus., No. AD-270. Advantages, 
uses, mechanical properties and installation 
instructions for aluminum coiled tube. 80 


Aluminum Extrusions, Castings, Forgings. 
Aluminum Co. of America, Screw Machine 
Products, 20 pp, illus. Applications, properties 
and design data for aluminum extrusions, 
screw machine products, castings and forgings 


Aluminum Castings. Aluminum Permanent 
Mold Co., 4 pp, illus. Facilities for aluminum 
permanent mold and sand castings. 

Aluminum, Magnesium Castings. American 
Brake Shoe Co., Light Metals Dept., 6 pp. 
illus. Mechanical properties and specifications 
for sand, permanent mold and plaster mold 
aluminum and magnesium castings 83 
Nonferrous Centrifugal Castings. American 
Brake Shoe Co., National Bearing Div.. 8 pp. 
illus. Physical properties, general description, 
uses and chemical composition of bronze and 
copper alloys available as centrifuga] cast- 
ings. 

Specifications for Copper. American Brass Co., 
28 pp, No. B-34. Military, ASTM, SAE, AMS, 
ASME and AWS specifications for copper, 
brass, phosphor bronze, cupro-nickels, nickel 
silvers and leaded brasses 85 
Fabricated Metal Products. American Brass 
Co., Fabricated Metal Goods Div., 8 pp, illus, 
No. BG-5. Information on fabricated metal 
products made of copper, brass, bronze, nickel 
Silver, iron, steel, stainless steel and alu- 
minum. 

Rare Earths. Lindsay Chemical Div., American 
Potash & Chemical Co., 12 pp, illus. Describes 
company's work in the rare earth field 87 


High Strength Aluminum Casting Alloy. Fed- 
erated Metals Div., American Smelting & Re- 
fining Co., 6 pp, illus. Physical and mechanical 
properties, specifications, composition and 
foundry characteristics of a high strength 
aluminum casting alloy that requires no heat 
treatment 88 
Uses of Zinc. American Zinc Institute. 4 pp, 
illus. Information on the use of zinc paint in 
rocket launchers and the use of zinc in auto- 
mobiles 

Bronze Electrodes. Ampco Metal, Inc., 24 pp, 
illus, No. W-17,159. Identification, description, 
application, current, procedure, chemical com- 
position, mechanical properties, sizes and uses 
for bronze electrodes, filler rod and wire. 90 


Die Casting Alloys. Apex Smelting Co., 7 pp. 
illus. Design information, mechanical and 
physical properties, and chemical composition 
of aluminum, magnesium and zinc die casting 
alloys. 

Viny!-Metal Laminates. Arvin Industries, Inc., 
8 pp. illus. Design data, humidity and chemi- 
cal resistance, and uses of vinyl-metal lami- 
nates. 92 


Nonferrous Castings. Atlantic Casting and En- 
gineering Corp., 12 pp, illus. Uses, chemical 
composition, ASTM and Federal specifications, 
and physical and mechanical properties of 
brass, bronze and aluminum castings. 93 
In t t Casti Austenal Laboratories, 
Inc., Microcast Div., 12 pp, illus. Describes 
Microcast process and gives properties of in- 
vestment cast alloys. 94 
Porous Materials. BLC Porous Materials Co., 4 
Ppp, illus., No. 4. Discusses two porous non- 
ferrous metal systems to control air flow. 95 
Perforated Metals. Beckley Perforating Co. 4 
pp, illus. Sizes and shapes of perforated metal 
sheets. Information also on perforated rubber, 
paper, plastics and fabrics 96 
Aluminum Stampings. William R. Bootz Mfe 
Co., Inc., 4 pp, illus. Information on refriger- 
ator parts made of anodized and embossed 
aluminum stampings. Information also on 
metal parts for washers, ranges and air con- 
ditioning units 97 
Nonferrous Solid, Cored Forgings. Bridgeport 
Brass Co., Cored Forging Div., 12 pp, illus 
Discusses the differences in cost and process- 
ing between castings, complicated machined 
Part assemblies, and solid and cored non- 
ferrous forgings. 98 
Mag i Tit Brooks & Perkins, Inc., 
40 pp, illus. Design and fabricating data, 
specifications, corrosion resistance and me- 
chanical properties of magnesium and tita- 
nium alloys. 99 
Zirconium. Carborundum Metals Co., Div. of 
Carborundum Co., 8 pp, illus. “More Zr 
Facts,"’ Vol. 1, discusses the corrosion resist- 
ance properties of zirconium 100 
Low Meiting Alloys. Cerro de Pasco Sales 
Corp.. 8 pp, illus., No. J4. Sixty-three appli- 
cations of low melting Cerro Alloys in the 
metalworking field. 101 
Indium. Consolidated Mining & Smelting Co. 
of Canada Ltd., 14 pp, illus. Physical and 
mechanical properties, and uses of indium 
metal. 102 
Copper and its Alloys. Copper & Brass Re- 
search Assn., 34 pp, illus., No. 15. Mining 
methods, properties, fabrication data, uses, 
and production and consumption of copper 
and its alloys 103 
Ferrous, Nonferrous Tubing. Damascus Tube 
Co., 46 pp, illus. Chemical composition, physical 
and mechanical properties, and corrosion 
resistance of zirconium, titanium, nickel-base 
alloys, and stainless steels used in the manu- 
facture of pipe and tubing. 104 
Electrical Resistance Alloys. Driver-Harris Co., 
4 pp, illus., Vol. 18, No. 4. Use of electrical 
resistance alloys in appliances, radiant heat- 
ers, welding machines and heat treating fur- 
naces 1 








Silver Brazing Alloys. American Platinum 
Silver Div., Engelhard Industries, Inc., 4 pp 
illus. Chemical composition, melting point 
uses and brazing instructions for eight silver 
brazing alloys 106 
Aluminum Sheet. Fairmont Aluminum Co., 4 
pp. Dimensional data, uses and physical prop- 
erties of wrought aluminum sheet 107 


Melting Point of Metals. Fansteel Metal- 
lurgical Corp., 2 pp. Shows melting points and 
densities of metals 108 
Metallic, Nonmetallic Stampings. Federal Tool 
& Mfg. Co., 6 pp, illus., No. 301. Design in- 
formation, tolerances and specifications for 
stampings made of ferrous and nonferrous 
metals, and phenolic, nylon and epoxy — 


Aluminum Extrusions. General Extrusions, 
Inc., 6 pp, illus. Properties, uses, surface 
finishes, lengths and tolerances of aluminum 
extrusions. 110 


Nonferrous Metal Powders. Glidden Co., Chem- 
ical-Pigments-Metals Div., 6 pp. Information 
on lead and Resistox copper powders. 1114 
Aluminum Casting Alloy. William F. Jobbins, 
Inc., 8 pp, illus., No. 354. Composition, ad- 
vantages, physical properties, machinability, 
corrosion resistance, welding data and applica- 
tions of an aluminum casting alloy. 112 
Contact Materials. Leach & Garner Co., In- 
dustrial Div., 4 pp. Information on gold, silver, 
palladium, platinum and copper alloys for use 
as contact materials. i 
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Uranium and Thorium Foil. M & C Nuclear, 
Inc., 1 p, illus., No. NU-7. Information on 
uranium and thorium foil. 114 
Tin. Malayan Tin Bureau, 6 pp. February ‘59 
issue of “Tin News” contains information on 
tin plate, soldering. tin council, markets, con- 
tainers, exports and consumption. 1 
Machinabie Tungsten. P. R. Mallory & Co. 
Inc., Metallurgical Div., 12 pp, illus. Physical 
properties, applications, high temperature 
properties, machining and joining data, and 
corrosion and oxidation resistance of a ma- 
chinable tungsten alloy. 116 
Metal Powder Parts. Metal Powder Industries 
Federation, 8 pp, illus. Sixteen case histories 
on the use of metal powders in the produc- 
tion of cams. 117 
Impact Extrusions. Mueller Brass Co. Mechani- 
cal properties and dimensional tolerances of 
round, rectangular and square impact extru- 
sions. i 
Precious Metal Parts. J. M. Ney Co., 74 pp, 
illus. Information on small parts made of vari- 
ous precious metals. 119 
Ciad Tubing. Nuclear Metals, Inc., 6 pp, No. 
10. Describes co-extrusion of two or more 
materials with stainless steel, nickel, chro- 
mium, titanium, platinum or aluminum, 
through a die at high temperatures. Gives 
properties and uses. 120 
Spun Metal Parts. J. Schrader Co. 12 pp, 
illus. Information on spun metal parts made 
from aluminum, copper and all types of steel 
in sizes up to 85 in. in dia by “% in. thick. 123 
Heat Exchanger Tube Alloys. Scovill Mfg. Co., 
Mills Div., 8 pp, illus, Principal features, prop- 
erties, composition and specifications for non- 
ferrous heat exchanger tube alloys used in 
power, petrochemical, marine and related 
fields. 

Stampings. WLS Stamping Co., 4 pp, illus 
Information on metal stampings produced by 
the company 126 
Brazed Assemblies. Wall Colmonoy Corp.. 
Wallco Mfg. Div., 4 pp, illus. Facilities for 
design, development and manufacture of 
copper and silver-brazed assemblies. 

Phosphor Bronze Sheet. Waterbury Rolling 
Mills, Inc., 4 pp, illus. Information on forma- 
bility, fatigue life, surface finish and grain 
structure of annealed and tempered phosphor 
bronze sheet and strip. 128 
Brazing Alloys. Western Gold & Platinum Co, 
5 pp, No. V-124. Composition, liquidus and 
solidus temperatures, characteristics and prices 
of precious meta] brazing alloys. 129 
Cadmium, Lead and Tin Products. White Metal 
Rolling & Stamping Corp., 4 pp. Properties 
and uses of cadmium, lead and tin sheets. 
plates, strips. wires and rods. 

Closed-Die Forgings. Wyman-Gordon Co., 12 
pp, illus. Facilities for producing closed-die 
forgings of aluminum, magnesium, steel and 
titanium 132 


Plastics & Rubber 
e Parts ¢ Forms 


Acrylic Rods, Shapes. Ace Plastics Co., 2 pp, 
illus. Sizes, uses and dimensions for acrylic 
rods, tubes and shapes. 133 


Moided Rubber Products. Acushnet Process 
Co., 34 pp, illus. Design data, characteristics 
and uses of con.pression and transfer molded 
synthetic and natural rubber seals, dia- 
phragms, o-rings and other products 134 


Plastics Sheets, Rods. Air Accessories, Inc., 
Delta Products Div., 144 pp, illus. Properties, 
uses, prices and specifications for plastics 
sheets, rods, film and tubing. 135 
ABS Rigid Plastics Pipe. American Hard Rub- 
ber Co., Div. of Amerace Corp., 16 pp, illus., 
No. CE-80. Corrosion resistance, fabrication 
data, dimensions and uses of ABS (acryloni- 
trile-butadiene-styrene) rigid plastics pipe, fit- 
ings and valves. 136 


Cellophane Packaging. American Viscose Corp. 
Film Div., 12 pp, illus. Advantages of using 
cellophane film in packaging. 1 


Rubber Parts. Atlantic India Rubber Works 
Inc., 20 pp, illus. Information on molded 
rubber products, washers and gaskets, extru- 
sions, slab stock, sponge rubber sheets and 
solid rubber strips. 139 


Rubber, Piastics O-Rings. Auburn Mfg. Co., 
20 pp, illus. Design data, properties and 
sizes of o-rings made of natural and syn- 
thetic rubber and plastics. 14¢ 
Thermoplastic Resin. Marbon Chemical Co., 
Div. of Borg-Warner Corp., 4 pp, illus. Ad- 
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vantages of Cycolac high impact thermoplastic 
resin for extruding radio cabinets, power 
mower parts, sheet, pipe and tubing. 141 
Butyrate Pipe. Busada Mfg. Corp., 4 pp, illus 
Uses, general characteristics, prices and sizes 
of butyrate pipe and fittings 142 
Plastics Sheet. Cast Optics Corp., 4 pp, illus. 
Uses, sizes, thicknesses and other features of 
a cast acrylic sheet. Includes physical, elec- 
trical, optical and thermal properties. 143 
Standards for Reinforced Piastics Parts. Ceil- 
cote Co., Inc., 6 pp, illus. Visual standards 
and materials specifications for reinforced 
plastics processing equipment and ventilating 
systems 144 
PVC Plastisols. Chemical Products Corp., 4 
pp, illus. Case histories on the use of poly- 
vinyl plastisols for automotive and bottle 
seals, sewer pipe gaskets and automotive trim 
fasteners 145 
TFE Gaskets. 
Sirvene Div., 4 pp, 
of Sirvene TFE packings, 
and rings. 
Epoxy Compounds. Clinton Co., 4 pp. Prop- 
erties and uses for a series of special] epoxy 
formulations. Information also on color pastes 
for epoxies. 147 
PVC Pipe. Colonial Plastics Mfg. Co., 16 pp, 
illus. Data on unplasticized polyvinyl chloride 
pipe, fittings and valves. Includes physical 
properties, and flow rate charts. 148 
Silicone Rubber Sheets. Connecticut Hard 
Rubber Co., 2 pp, No. SP-58. Properties, sizes 
and specifications for 50 and 70 durometer 
silicone rubber sheets 
Molded and Extruded Rubber. Continental 
Rubber Works, 8 pp, No. 100. Dimensions of 
molded and extruded rubber with cross-sec- 
tional illustrations. 150 
PVC Resins. Diamond Alkali Co., 4 pp, illus 
Advantages and uses of PVC copolymers, 
paste resins, and cold blend resins isi 
Plastics Parts. Double T Products Co., 4 pp, 
illus. Information on Kel-F, nylon and styrene 
parts for electronic devices 152 
Rubber, Vinyl! Parts. Ohio Rubber Div., Eagle- 
Picher Co., 6 pp, illus., No. 715. Information 
on rubber parts, and molded and extruded 
vinyl parts 
Buty! Rubber. Enjay Co. Inc., 
No. 2d/En. Weather, 
vent and heat resistance, 
and uses of butyl rubber 
Piastics Laminates. Farley & Loetcher Mfe 
Co., Plastics Div., 4 pp. Uses and properties 
of paper and fabric-base high pressure plas- 
tics laminates 155 
Synthetic Latex. Firestone Tire & Rubber Co., 
Synthetic Rubber & Latex Div., 8 pp, illus 
Properties of hot and cold type synthetic 
rubber latices 156 
Piastics Laminates. Formica Corp., 4 pp, illus. 
Sizes, uses and grades of paper, canvas, linen, 
asbestos and glass-base laminated plastics. 157 
Foster Grant Co., Inc., Poly- 
10 pp, No. N-58-2. Chemi- 
properties and appli- 
special nylon molding 
158 


Chicago Rawhide Mfg. Co., 
illus., No. CT-1. Properties 
bearings, gaskets 

146 


12 pp, illus., 
sunlight, chemical, sol- 
electrical properties 

154 


Nylon Resins. 
mer Products Div., 
cal resistance, physical 
cations for a line of 
and extruding resins. 

Polyester Foam Resins. Freeman Chemical 
Corp., 3 pp, No. 1001. Information on poly- 
ester and polyether resins for producing flex- 
ible and rigid foams. 159 
Rubber Products. Castle Rubber Co., Div. of 
General Tire & Rubber Co., 4 pp, illus. Infor- 
mation on molded and Jathe-cut rubber prod- 
ucts, roll coverings, and rubber-to-meta] bond- 
ing done to customer specifications. 161 
Masterbatch Rubbers. Goodrich-Gulf Chemi- 
cals, Inc., 16 pp, illus. Properties and uses 
for seven types of black masterbatch syn- 
thetic rubbers 162 
Polyurethane Material. B. F. Goodrich Chem- 
ical Co., Div. of B. F. Goodrich Co., 16 pp 
Properties and uses of a polyurethane material 
called Estane. Tells how to compound and 
process the material. 163 
Cellular Rubber Plastics. B. F. Goodrich Co., 
Sponge Products Div., 8 pp, illus. Properties 
and uses of cellular rubber and plastics sheets, 
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shapes, tubing and molded forms. 164 
Castable Urethane Rubber. Goodyear Tire & 
Rubber Co., 8 pp, illus., No. S-5125. Design 
data, physical and mechanical properties, 
solvent and chemical resistance, fabricating 
data and uses of a castable urethane rubber 
called Neothane. 165 
Polyester Film. Goodyear Tire & Rubber Co., 
Films & Flooring Div., 12 pp, illus. Physical, 
electrical and thermal properties, chemical 
resistance and uses of polyester films. 166 


Colored Polyethylene. W. R. Grace & Co., 
Polymer Chemicals Div., 9 pp, lus. Describes 
a single breaker plate that greatly improves 
the dispersion of dry color in high density 
polyethylene. 16 
Injection Molded Acetal. 
Corp., 8 pp, illus., No 
chemical and physical properties of acetal 
plastics, including a table of approximate 
dimensions and weights in which molded parts 
can be specified. 168 
Phenolic Molding Compound. Durez Plastics, 
Div. of Hooker Chemical Corp., 6 pp, No. D- 
203. Molding instructions; uses; dimensional 
stability; physical, mechanical and electrical 
properties; and chemical and heat resistance 
of a fiberglass reinforced-phenolic molding 
compound. 1 

Polyester Resins. Interchemica] Corp., Finishes 
Div. Information on the preparation of a 
polyester premix compound. 170 
Prices of Plastics Sheets, Rods. Kaufman Glass 
Co., Plastics Div., 60 pp. Catalog and price 
list for acrylic, acetate, Kel-F, nylon, poly- 
ethylene, vinyl, TFE and polystyrene rods, 
sheets and tubes. i171 


Diallyl Phthalate Plastics. Mesa Plastics Co., 
12 pp, illus 
Dacron, asbestos, 
diallyl phthalate 
pounds. 

Fiuorinated Elastomer. Minnesota Mining & 
Mfg. Co., Chemical Div., 4 pp. Thermal sta- 
bility, chemical resistance, mechanical and 
electrical properties, weathering and ozone 
resistance, and applications of a fluorinated 
elastomer. 231 


Molded Fiberglass. Molded Fiber Glass Co., 
32 pp, illus. Mechanical, electrical and chemi- 
cal properties of molded fiberglass. Describes 
fabricating and finishing operations performed 
by the company on this material 173 
Plastics Materials. Monsanto Chemical Co., 
12 pp, illus. Properties and uses of polysty- 
rene, polyethylene and vinyl chloride molding 
compounds. Information also on fabricating, 
extruding, calendering and laminating mate- 
rials and adhesives. 
Silicone Rubber Tapes. Moxness Products, Inc., 
4 pp. Physical, mechanical and electrical prop- 
erties and uses of unsupported silicone rubber 
tapes 176 
Acrylic Molding Compound. Rohm & Haas Co., 
8 pp, illus., No. PL-363. Physical properties, 
chemical resistance and uses of a modified 
acrylic for injection molding and extrusion. 
122 
Laminated Plastics. Panelyte Div., St. Regis 
Paper Co., 19 pp, illus., No. 1-d-PA. Industrial, 
chemical and decorative applications of Pan- 
elyte laminated plastics 177 
Fabricating Plastics Parts. Sinko Mfg. & Tool 
Co., 4 pp, illus. Facilities for injection mold- 
ing, vacuum distillation plating, hot stamping, 
painting and assembly of plastics parts. 178 
Films on Plastics. Society of the Plastics 
Industry Inc., 24 pp. Catalog of motion 
pictures covering various subjects in the 
plastics field. 179 
Polyethylene Resins. Spencer Chemical Co., 
32 pp, illus. Properties and uses of low and 
medium density polyethylene resins. 180 
Rubber Stocks. Stalwart Rubber Co., 16 pp, 
illus. Information on type of rubber stocks 
from which company fabricates precision 
parts 181 
Rubber Gaskets. Stillman Rubber Co., 8 pp. 
General description, physical properties, typical 
applications, design information, dimensional 
requirements and material selection tables for 
rubber gaskets. 182 
Sponge Rubber. U. S. Rubber Co., Kem-Blo 
Sponge Dept., 4 pp, illus. Applications, dimen. 
sions and specifications for various types of 
sponge rubbers 183 
Synthetic Rubber. 


Gries Reproducer 


1001. Mechanical, 


Property and molding data for 
and Orlon filled- 
molding com- 
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glass 
(DAP types) 


Naugatuck Chemical Co., 
Div. of United States Rubber Co., 12 pp, No 
219. Compounding information, physical prop- 
erties, oil and ozone resistance, and uses of a 
vinyl modified synthetic rubber called Para- 
cril OZO 184 


Plastics Pipe. National Tube Div., U. S. Steel 
Corp., 28 pp, illus. No. 24. Data on unplasti- 
cized rigid polyvinyl chloride pipe, both nor- 
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mal and high impact types. 
Synthetic Rubber Products. Western Felt 
Works, Acadia Div., 6 pp, illus. Shows vari- 
ous types of molded, extruded, die cut and 
lathe cut synthetic rubber parts. 186 
Fiberglass-Reinforced Piastics. White Sewing 
Machine Corp., Apex Reinforced Plastics Div., 
4 pp, illus. Case histories of custom molded 
fiberglass-reinforced plastics parts. 187 
Plastics Extrusions. Yardley Plastics Co. 4 
pp, illus. Facilities for producing extruded 
plastics parts including profile extrusions, 
gaskets and tubing. 188 


185 


Other Nonmetallics 
® Parts e Forms 


Properties of Ceramics. American Lava Corp., 
Steatite Div., 8 pp, No. 591. Physical, me- 
chanical and electrical properties of steatite, 
forsterite, cordierite, lava, alumina and mag- 
nesium silicate ceramics. Also gives properties 
of silicon carbide and zirconium oxide. 190 
Silicon Carbide. Carborundum Co., Refractories 
Div., 4 pp, illus. Uses, thermal expansion co- 
efficients, oxidation, resistance, fabrication 
data and electrical properties of a self-bonded 
silicon carbide. 191 
Silicon Carbide Foam. Carborundum Co., Re- 
search & Development Div., 3 pp, illus. Mech- 
anical shock resistance, fabricating data and 
uses of silicon carbide foam. 192 
Flocked Paper. Cellusuede Products, Inc., illus. 
Sample kit containing actual swatches of 
colored flocked paper. Suggestions for cutting, 
folding and printing the flocked paper. 193 


Feit. Continental Felt Co. Information on 
wool, synthetic fiber and colored felts. 194 
Alumina Ceramics. Coors Porcelain Co., 4 pp, 
illus., No. 858. Mechanical and electrical prop- 
erties, dimensional data and design informa- 
tion for high strength alumina ceramics for 
use in rockets and missiles. 195 
Brake Linings. World Bestos Div., Firestone 
Tire & Rubber Co., 4 pp, illus. Briefly de- 
scribes heat resistance and service life of the 
company's brake linings. 196 
Giass Parts. Fischer & Porter Co., Glass Prod- 
ucts Div., 8 pp, illus., No. 80-23. Information 
on fabricating precision glass parts out of any 
type of glass. 197 
Wood Products. Gamble Brothers, Inc., 28 pp, 
illus. Shows wood products manufactured by 
the company, including industria] wood parts, 
chair parts and athletic apparatus. 

Moided Pump Cups. Garlock Packing 
pp, illus. No. AD-145. Describes molded 
leather and rubber pump cups for pump 
pistons, and hydraulic and pneumatic equip- 
ment. 199 
Synthetic Sapphires. Aurele M. Gatti Inc., 4 
pp, No. 4. Properties and availability of syn- 
thetic sapphire rods, cylinders, balls and 
special parts. 200 
Ceramic Parts. Centralab, Div. 
Inc., 16 pp, illus. Design information, me- 
chanical and electrical properties, heat re- 
sistance, uses and chemical resistance of ce- 
ramic parts. 201 
Speciality Glass Products. Kopp Glass, Inc., 20 
pp, illus.. No. 553-A. Information on such 
specialty glass products as lenses, filters, 
warning beacons, aircraft panel lights, sight 
glasses and instrument cases 202 


Glass Products. Lancaster Glass Corp., 28 pp, 
illus. Case histories om the use of glass in 
television tubes, auto dome lights, desk sets, 
refrigerator lights and vending machines. 203 
Lead in the Ceramics Industries. Lead Indus- 
tries Assn., 48 pp, illus. Properties and uses 
of lead compounds in glass, glaze composi- 
tions, porcelain enamels and other ceramic 
materials. 204 
Zirconium Hydride. Metal Hydrides Inc., 4 pp. 
Physical and chemical properties, and uses of 
nuclear and commercial grade zirconium hy- 
dride. 

Metal-Faced Plywood. Met-L-Wood Corp., 4 pp, 
illus. Shows typical installation of Met-L- 
Wood riser enclosures for air conditioning 
pipe enclosures and ducts. 206 
Metal Oxides. Monsanto Chemical Ce., In- 
organic Chemicals Dept., 3 pp. Typical analyses, 
physical properties and suggested applications 
for metal oxides 17s 
Carbon Parts. Morganite, Inc., 12 pp, illus. 
Chemical and physical properties and sizes 
of carbon parts. 207 
Graphite Anodes. Stackpole Carbon Co., 18 pp, 
illus. Physical properties, and underground 
and seawater applications of graphite =. 


Co., 6 


of Globe-Union 





industrial Ceramics. Star Porcelain Co., 20 
pp, illus.. No. 57. Data on commercial white 
porcelain, Nu-Blac, Thermolain, Steatite, 
Vitrolain, Humidolain, Lavolain and 5606 Re- 
fractory materials. 209 
Thermal Insulation. H. I. Thompson Fiber 
Glass Co., chart. Information on thermal 
insulations for temperatures from —-300 F to 
3000 210 
Synthetic Fiber Feit. Troy Blanket Mills, 8 
pp, illus. Strength, dimensional] stability and 
chemical resistance of a synthetic non-woven 
material called Troyfelt. 21 
Cemented Carbides. Vascoloy-Ramet Corp., 4 
pp, No. 5803. General characteristics, hard- 
ness, rupture strength, density and applica- 
tions of cemented carbides 125 
Designing with WHardboards. Weyerhaeuser 
Timber Co., Silvatek Products Div., 8 pp, illus. 
Machining and working characteristics, de- 
sign information and uses of hardboards. 212 


Finishes ¢ 
Cleaning & Finishing 


Ultrasonic Cleaning Systems. Acoustica Asso., 
Inc., 35 pp, illus. Specifications. prices and 
uses of ultrasonic cleaning equipment. 213 


Chromate Conversion Coatings. Allied Re- 
search Products, Inc., 28 pp. illus. Discusses 
chromate conversion coatings for zinc, cad- 
mium, copper, brass, bronze, aluminum, mag- 
nesium and silver 270 


Phosphate Coating. Amchem Products, Inc., 4 
pp, illus. Application data, features, prop- 
erties and government specifications for a 
series of phosphate coatings for iron and 
steel. 214 
Spray System for Reinforced Plastics. Archer- 
Daniels-Midland Co., 12 pp, illus. Describes 
@ spray gun that sprays a variety of plastics 
materials in conjunction with fibrous and 
aggregate materials for making reinforced 
plastics parts, and for applying protective 
coatings. 
Piastics Finish. John L. Armitage & Co., 8 
pp. Gives physical and chemical properties 
and applications of Armorhide, a textured 
plastics finish that resembles leather. 216 
Epoxy Fluidized Coatings. Armstrong Products 
Co., 3 pp, illus. Information on epoxy resin 
powders for fluidized bed coating. Specifica- 
tions and features of fluidized bed equipment 
217 
Ultrasonic Cleaning. Branson Ultrasonic Corp 
24 pp, illus., No. 8-200. Applications, advan- 
tages and operation of ultrasonic cleaning 
equipment used for automotive, aircraft, elec- 
tronic, electrical and optical parts. 21 


Conversion Coatings. Chemical Corp., 42 pp 
Bath make-up and operating conditions for 
a number of conversion coatings for zinc and 
cadmium, 


Metallic Coatings for Plastics. Coating Prod- 
ucts, Inc. Information on metallic coatings for 
piastics 220 


Spray Painting. Conforming Matrix Corp., 2 
pp, illus. Information on a paint spray ma- 
chine and an automatic rotary wiping ma- 
chine for use in spray mask decoration. 221 


Ultrasonic Cleaning Unit. Detrex Chemical In- 
dustries, Inc.. 1 p. Dimensions and price of 
an ultrasonic cleaning unit. 222 


Finishing. E. I. du Pont de Nemours & Co., 
Finishes Div., 8 pp, illus. Bulletins 12 and 13 
discuss the uses, advantages and disadvan- 
tages of two finishing techniques. 223 
Metallized Ceramic Coating. Frenchtown Por- 
celain Co. 4 pp, illus. Data on Molcote, 
metal-to-ceramic coating, that may be hard 
soldered up to 2200 F 224 


Corrosion Resistant Coatings. GS Plastics Co., 
58 pp. Application data, properties, uses and 
prices of corrosion resistant plastisol, strip- 
pable, trowelable and brushable coatings for 
plating racks, tanks, ducts and conveyor 
hooks 160 


Nickel Alloy Coatings. Kanigen Div., General 
American Transportation Corp., 12 pp, illus., 
No. 258. Frictional properties, abrasion, cor- 
rosion and salt spray resistance, uses, ductility 
and thermal conductivity of Kanigen chemi- 
cally deposited nickel alloy coatings. 

Epoxy Coatings. Hauger-Beegle Associates. 
Inc., @ pp. Physical properties, chemical 
resistance, application data, and suggested 
uses for a line of epoxy decorative and 
maintenance finishes 


Nickel Electroplates. International Nickel Co., 
Inc., 24 pp, illus. Physical and chemical prop- 


erties, design information, machinability, uses 
and weldability of nickel electroplates. 227 
Barrel Finishing. Almco Queen Products, Div. 
of King-Seeley Corp., 52 pp, illus. Outlines 
company’s barrel finishing methods and lists 
barrels, equipment and supplies. 228 
Fusion Coatings. Michigan Chrome & Chemical 
Co., 6 pp, illus. Information on smal] particle 
size plastics powders for use in fluidized bed 
coatings. Information also on equipment for 
fluidized bed coating. 229 
Silicone-Base Coatings. Midland Industrial Pin- 
ishes Co., 4 pp, illus. Heat, chemical and cor- 
rosion resistance, application data and uses 
of silicone-base coatings. 230 


Metal Cieaning. Oakite Products, Inc., 28 pp, 
illus. Discusses tank, electro, barrel, machine 
and ultrasonic metal cleaning techniques. In- 
formation also on pickling, deoxidizing and 
metal etching treatments. 232 
Electrostatic Painting. Ransburg Electro-Coat- 
ing Corp., 4 pp, illus. Describes an electrostatic 
hand gun for spray painting hardware, ap- 
pliances, metal furniture and other aoe. 

3 


Reynolds Metals Co., 
28 pp, illus. Information on cleaning treat- 
ments, mechanical, chemical and anodized 
finishes, organic coatings, and porcelain ena- 
mel finishes for aluminum. 234 
Paint Finishing. Sherwin-Williams Co., Gen- 
eral Industrial Div., 12 pp, No. CFP-513 
Causes and remedies of common finishing 
problems. Tells how to estimate paint re- 
quirements for coating product surfaces. 235 


Brush Plating. Sifco Metachemical, Inc, 4 
pp, illus. Describes the use of high speed brush 
plating on worn shafts, bearings, printed cir- 
cuits, and electrical and electronic parts. 236 


Vacuum Metallizing. F. J. Stokes Corp., Vac- 
uum Equipment Div., 22 pp, illus., No. 780. 
Uses, properties and advantages of vacuum 
metallizing. Gives a step-by-step description 
of the vacuum metallizing process. 237 


Finish for Al 





Joining & Fastening 


Adhesives. American Cyanamid Co. 
Plastics & Resins Div. 100 pp. Properties, 
uses and methods of application in the 
plywood and woodworking industries of urea- 
formaldehyde, melamine-urea formaldehyde 
and straight melamine resin adhesives. 238 


Liquid Sealant. American Sealants Co. 4 pp, 
illus. Installation data and properties of a 
liquid sealant used for sealing threaded fas- 
teners, and joints and pores in metal. 137 


Fasteners. Boots Aircraft Nut Corp., 6 pp, 
illus. Information on threaded inserts for 
sheet metal assembly and other uses. 239 


High Strength Adhesive. Eastman Chemical 
Products, Inc., Chemical Div., 12 pp, illus.. 
No. R-103. Application data, physical proper- 
ties, heat and chemical resistance, and tensile 
properties of bonds made with a high strength 
adhesive called 910 240 
Lock, Weld and Clinch Nuts. Grip Nut Co., 
12 pp. illus. Specifications and applications 
for Gripco fasteners. 241 


Refractory Cements. 


Mexico Refractories Co., 
Div. of Kaiser Aluminum & Chemica] Corp.. 
18 pp. illus. Discusses metallurgical, general 
purpose and special refractory cements for 
industrial furnaces. 

Adhesives. Dutch Brand Div., Johns-Manville 
Sales Corp., 10 pp, illus. Briefly describes the 
company’s line of elastomeric adhesives for 
bonding a number of materials. Shows com- 
pany facilities. 269 
Welding Electrodes. Lincoln Electric Co., 20 
pp. illus, No. 7000.2. Information on arc 
welding electrodes for hard surfacing and for 
welding stainless steel, nonferrous metals and 
cast iron. 242 


Hard Surfacing Electrodes. Metal & Thermit 
Corp. File cards give data on 88 types and 
sizes of hard surfacing electrodes and rods. 

243 


Cold Headed Parts. National Lock Co., 8 pp 
Information on custom cold headed hardware 





To get suppliers’ free literature use 


prepaid post card on pp 41 and 42. 











and fasteners made of ferrous and nonferrous 
metals 244 
Contact Cements. National Starch Products 
Inc., Structural Products Div., 20 pp. Proper- 
ties, bonding techniques and handling infor- 
mation for 11 types of contact cements. s 
Radiator Specialty Co., 12 
Pp, illus., No. 7009. Uses, properties and ad- 
vantages of a sealing compound called Tite- 
seal. 246 
Set Screws. Set Screw & Mfg. Co., 28 pp, 
illus., No. 21. Information on self-tapping and 
stainless steel set screws. 247 
Rivets. Judson L. Thomson Mfg. Co., 44 pp, 
illus. Design information, dimensional data, 
uses and advantages of semi-tubular, deep- 
drilled, split, shouldered, precious metal and 
brass rivets. 248 
Brazing Alloys. Wall Colmonoy Corp., Brazing 
Alloys Div., 2 pp, No. 16. Gives nominal 


Seali c da 





composition, solidus and liquidus temperature, 
brazed joint ductility, and recommended braz- 
ing temperature and atmospheres for 11 braz- 
ing alloys. 249 
Pop Rivets. United Shoe Machinery Corp., Pop 

data 
rivets. 

250 


Dimensional 
“Pop” 


Rivet Div., 4 pp, illus. 
and ordering information on 


Nylon Screws. Weckesser Co., 3 pp, illus 
Installation data for black nylon screws and 
nuts. 251 


Methods & Equipment 
e Testing 


Heat Treat Pots. American Brake Shoe Co., 
Electro-Alloys Div., 6 pp, illus. Gives pat- 
tern number, weight, wall thickness, depth, 
and diameter of round and rectangular heat 
treat pots made of thermalloy. 252 


Hardness Tester. Wilson Mechanica] Instru- 
ment Div., American Chain & Cable Co., Inc., 
2 pp, illus., No. TT-58. Dimensions, features, 
operational data and prices of a Rockwell 
hardness tester. 253 


Testing Machine. American Machine & Metals, 
Inc., Riehle Testing Machines Div., 8 pp, 
illus., No. RR 13-56. Describes a testing ma- 
chine for creep and stress rupture tests. 254 


Testing Spring Steel. Associated Spring Corp., 
8 pp, illus., No. 5. Recent issue of “Main- 
spring” describes some special inspection tests 
for hardened spring steel. 255 


Corrosion Cabinets. G. S. Equipment Co., 2 
pp, illus., No. T-C 103. Dimensions, operating 
data and features of Plexiglas corrosion 
cabinets for salt, Corrodkote and acetic acid 
corrosion tests. 256 


High Vacuum Furnaces. High Vacuum Equip- 
ment Corp., 8 pp, illus., No. 552. Operational 
data, dimensions and features of high vacuum 
furnaces for melting, heat treating, sintering, 
annealing, brazing and degassing. 266 


induction Heating. Hobart Bros. Co., 4 pp, 
illus.. No. DM-117. Use of portable induction 
heating equipment for stress relieving welded 
joints. 257 


Vacuum Furnaces. Kinney Mfg. Div., New 
York Air Brake Co., 28 pp. illus. Describes 
high vacuum furnaces for heat treating, an- 
nealing, brazing, melting, alloying and stream 
degassing of metals. 258 


induction Heating. Lepel High Frequency 
Laboratories, Inc., 12 pp, illus., Vol. 1, No. 6. 
Information on the use of induction heating 
equipment in zone refining, zone leveling and 
crystal growing. 289 
Metal Analysis. Lindberg Engineering Co., 
Laboratory Equipment Div., 12 pp, illus., No. 
T-1067. High frequency induction units for 
analysis of carbon, sulfur and hydrogen in 
cast iron, carbon steel and titanium. 7 


Cold Cabinet. Revco Inc., pp. Low tem- 
perature cabinet for industrial processes and 
research. 260 


Design Models. Scott Industries Inc., 8 pp, 
illus. Characteristics and uses of standard 
and special three-dimensional models for 
product design. 261 


Aging Apparatus. Scott Testers, Inc., 2 pnp, 
illus. Dimensions, operational data, features 
and uses of an apparatus used for aging 
organic materials in gas under pressure. 262 


Testing Materials. United States Testing Co., 
Inc. Two pamphlets, Nos. 1 and 2 of a series, 
describe the latest in testing, research, de- 
velopment, design and instruments for ma- 
terials, components, systems and products. 263 
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Duraloy Tub e S 
GIS one 


Exacting Za fiz Specifications 


| GAS + OIL + ELECTRIC | ON + ELECTRIC 


Duraloy Centrifugally Cast Tubes 7’9” long, 7” O.D., 
%” wall. 28 Cr 10 Ni; some of HOM alloy. 


Heat treating furnaces need high alloy castings... radiant 

heat tubes for gas or oil fired... resistance grids for elec- 

trical...and castings for handling material through the 

furnace. And the castings must be fail-proof! yy opt ey Fo on 

One reason—indeed the major reason—why The Electric 

Furnace Company, Salem, Ohio, has leaned so heavily on 

Duraloy for its castings is that over the years Duraloy 

Castings have established a fine record for durability and 

uniformity. And with the recent development of Duraloy 

HOM, the furnace company can work towards higher 

temperature operations. HOM can be used quite broadly 

at temperatures up to 2200 F and in a limited way to 

2300 F. It can be cast statically, centrifugally and shell 

molded. 

When such an authority on heat treating furnaces as 

Electric Furnace so consistently selects Duraloy castings 

for these furnaces on which it has built an enviable repu- 

tation...that preference suggests quite strongly that 

Duraloy castings are consistently sound and skillfully ; , , 
alloyed to meet exacting high temperature applications. A*ncaling furnace designed and constructed by The Electric 
This same skill offers comparable values to all who require and bright annealing of cold rolled strip. Three methods of heat- 


. ~ ing: direct fuel fire; fuel fired radiant heat; and electric resistance 
high alloy castings. used in the various zones. 


URALOY 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N.Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23906 Woodword Avenue, Pleasant Ridge, Mich. 
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Materials, forms, finishes 
... and related products ... 


Advertised in this issue 


USE THIS INDEX TO... 
Keep up to date by looking up the advertisements on those materials in 
which you are most interested, on the pages listed below. 


Get more information on advertised products by circling the key numbers 
found on the advertisements (not the page numbers below) on the free 





postal card, pp 41-42. 





"AGE NOS 
Adhesives 37, 166, 235 
Aluminum and its alloys...... 73- 74 
Automotive parts ‘ 


Brazing alloys 


Cabinets 

Cold treating 

Electronic 
Carbon, graphite.. 
Casting alloys 
Castings 

Centrifugal 

Continuous 

Die 

Shell mold 
Ceramics 
Chemicals 
Clad metals 
Coatings 

Chemical conversion 


20, 78-79, 1 74, 214 


’ 66- 67, ‘245 
Diffusion 
Electroless nickel 
Metallic 
Metallized 
Organic 
172, 221, § 234, 2! 38, 241 
eee so intimates 234, 238 
Sodium nitrite 185 
Copper and its alloys. . . .inside front 
cover, 7: 3-74, 81, 86-87, 
1f 56, 164, 173 ) 
Corrosion resistant alloys .... 181 


Extrusions 
Metallic 
Nonmetallic 


coated 
mechanical ... 


Fabrics, 
Fasteners, 


Finishing, barrel 
Finishing equipment 





Note: This index includes all advertisers 
whose copy was received by closing date, 
the 5th of the month preceding month of 
issue. Every effort has been made to 
insure accuracy, but the publisher does 
not assume responsibility for errors or 
omissions. 


PAGE NOS. 


Forgings 86-87, 215, 230 


Glass 170, 182 
Hardfacing alloys ............ 232 
Heating, induction ... 216 
High temperature materials.... 231 


PR iota 0d wwe eee 21, 244 
Iron, malleable 7 


Laminates 
Metal-plastic 
Metal-wood 
Plastics .......++..+ +82, 186, D1, 
208-209, 230, 239 
Lead and it alloys .......... 92, 100 


Metal forming machines....... 177 
Metal powder parts 222 
Metal powders 3, 195, 206 
Mica, glass-bonded 


Nickel and its alloys 


Packings 
Papers 
Plastics 
ABS 
Acetal 
Cellulose acetate, propionate 
inside back cover 
Fluorocarbons 
Melamine 
Phenolics 
Polyamides (nylon) 
Polyesters 101, inside back 
cover 
Polyethylenes ’ 
inside back cover 
Polypropylene ........ . 33-36 
Polystyrene 220 
Reinforced 
Urea 2¢ 
192, 210, 223, 
238, 240 
Plating processes, solutions .... 212 
Precoated, preplated metals ... 219 
Preesure vessels .............. 207 


PAGE NOS. 


Refractory fibers 
Refractory materials 
Rings, nonmetallic “O” 
Roll formed parts 
Rubber 

Moldings 

Silicone 

Synthetic 


Urethane 


Screw machine parts 

Sealing alloys, glass-metal .... 

Silicones 

Spinnings 

Spray guns 

Spring materials 

Springs 

Stampings, punchings 

Steel (distributors) 

Steel 
Carbon ....226, outside back cover 
Heat and corrosion resistant 

26-27, 53-56, 193 

Leaded 8 

Low alloy 

Specialty 


Tool and die 
Strip 
Strip, precision rolled 


Temperature indicators 2 
Testing equipment .........+.++ 144 
Testing service 158 
Tin and its alloys 
Titanium and its alloys 
Tubing and pipe, metallic . 

64, 151, 157, 163, 75, 308 


Urethane foam 


Vacuum equipment 


Cold heading 

Forms 

High temperature 
Wood 


X-ray film 


For free technical literature on all kinds of engineering materials, forms and finishes, see pp 43-47. 
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protection 





OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


These two panels were identically painted, scored with an ’X”’, and exposed This painted tubing was CrysCoated. Re- 
to salt spray test for 480 hours. The difference: the one on the right was first peated punching did not break paint grip 
treated with an Oakite CRYSCOAT iron phosphate conversion coating. despite severe abuse and deformation. 


Oakite CRYSCOAT iron phosphate coatings 
cut the cost of corrosion-protection 


You get proper protection plus economy with It will pay you to ask Oakite about phosphating. 
CrysCoat iron phosphate coatings. You'll find the right one for your requirements 
First of all, they lock paint to steel, giving a in the complete CrysCoat line which includes both 
superior paint grip under bending stresses. Bend zine and iron phosphate processes, for spray or 
tests show less chipping and flaking of paint. And tank, for room or elevated temperature operations. 
note how paint held tight even at punched holes Meanwhile, write for Bulletin F-9475. Oakite Prod- 
in the sample above. ucts, Inc., 32H Rector Street, New York 6, N. Y. 
Secondly, they keep corrosion from spreading 
at every scratch, as the panels above show so it PAYS to ask Oakite 
graphically. 
But most important, they save money. Because 
CRYSCOAT iron phosphate processes clean as 
they phosphate. Because you need only a three- 
stage washer. Because no acid-proof equipment is 0) A K IT F 
required, You save both on equipment and pro- 
duction time. In addition, the smoother iron 4 
phosphate coatings soak up less paint than coarser Sane 
phosphate coatings... giving you a sleek finish over, Est. 1909 
'years’ leadership in industrial cleaning 


with one less coat. 


A For more information, turn to Reader Service card, circle No. 374 For more information, circle No. 451 > 
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Mfg. Co., Inc., Huntington, Indiana 
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of PLIOFLEX! 


Drop one of these flower pots, it 
Cc , ~ 


The reason? |i 


Why PLIOFLEX 17737? | 


More information on PLIOFLEX 


la 


», VAIC 


GOODFYEAR 


CHEMICAL DIVISION 


Pliofiex —T. M. The ¢ | 


, Akron, Ohio 
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WIRE SHAPED TO FIT YOUR DESIGN 


e The book shown above can help you improve your 
product and cut your costs. It explains why, if your 
design involves wire with special or unusual cross- 
section, PAGE shaped wire is the answer. Shaped wire 
saves material, eliminates machining, forming, forg- 
ing or similar operations. When you specify PAGE 
shaped wire, you get these additional advantages: 
The shape you need .- PAGE can furnish all of the 
standard shapes, such as squares, ovals, flats and key- 
stones, as well as hundreds of special shapes made to 
your own drawings and specifications. 

Extra strength » PAGE shaped wire is stronger than 
hot-rolled material. The cold drawing of PAGE shaped 
wire increases tensile strength, yield point and hardness 
—improves both wear resistance and machineability. 
Many grades of steel + You can specify low carbon, 
high carbon, alloy or stainless steels, and Armco ingot 
iron. We’ll be glad to recommend the steel best suited to 
your application. 





Accuracy - Both the cross-sections and contours of 
PAGE shaped wires are extremely accurate, the result of 
careful cold-drawn or cold-rolled processes in our mill. 
Packaged right + PAGE shaped wire is furnished in 
either standard or special coils of exact weight. Straight- 
ened and cut wire is available in either exact or random 
lengths. It’s packaged in bare bundles, wrapped in water- 
proof paper, burlapped, in cartons, boxes, Leverpaks, or 
other ways to meet your requirements. 

PAGE shaped wire can save you money. The modern 
well screen is a good example. Once made by sawing 
slots in tubes (which clogged quickly), well screens 
are now made from screening formed from special 
shaped wire. The result is a screen with superior non- 
clogging features. 

When you buy shaped wire, it pays to select a source 
with experience you can use. PAGE has been manufac- 
turing shaped wire for more than 50 years—our know- 
how is your assurance of expert service. Why not ask 
us for a quotation? 


acco PAGE MANUFACTURERS WIRE 


or 


Page Steel and Wire Division « American Chain & Cable Company, Inc. 


Al Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, Los Angeles, New York, Philadelphia, 
— se Portland, Ore., San Francisco, Bridgeport, Conn. 


WRITE FOR BOOK... 

e For details on PAGE shaped wire, write us at 
Monessen, Pa., for DH-1226. This helpful book 
contains data on carbon and alloy steel weights— 
explains methods of calculating areas of common 
shapes—lists physical properties of steel wire. Also 
contains hardness conversion tables and standard 
wire gauge tables, along with other useful infor- 
mation. 


AG 


A For more information, turn to Reader Service card, circle No. 342 
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Typical Uses for PAGE Shaped Wire 


Screen wire 
Shoe buckles 
Snap rings 
Springs 
Switches 
Typewriters 
Welding strip 
Well screens 
Wrenches 


Generators 
Handles 

Hose wire 

Keys 

Lamp shades 
Lock washers 
Push-Pull controls 
Rakes 

Retainer rings 


Bag frames 

Belt buckles 

Bobby pins 
Business machines 
Casing wire 
Conduits 

Cotter pins 
Furniture hardware 
Furniture trim 


| he houree for answers 


Co unre problems 


For more information, circle No. 452 > 
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consistent quality 


STAINLESS 


You cun do more with Consistent Quality stainless steel because it increases yields by 
reducing rejects due to metal variations, eliminates production delays, and lowers tooling 
costs. In effect it insures your profit. 

J&L Consistent Quality is the result of unique melting practices combined with the in- 
dustry’s most advanced facilities for producing stainless sheet, strip, bar and wire. J&L actually 
leads the industry in melt shop standards, the point where quality starts; and maintains that 
quality through every production operation 

To solve your production problems caused by quality variations in materials, contact 


your J&L distributor today. 





Sendzimir mill rolling assures 
precise gauge accuracy coil 
after coil. 


Every phase of melting from the 
selection of scrap to the pouring 
of ingots is carefully controlled 
with laboratory precision by con- 
stant testing. 


The quality of billets and 
slabs governs the quality of 
finished products. 


Conditioning of slabs and 
billets to exacting standards 
assures flawless surface fin- 
ishes. 


stainless steel 
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Typical of all J&L equipment is the 7 7 17 HE i™ 
industry’s most modern 4-block wire ———- _—— * 


drawing unit. 
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The industry's largest bar inven- “= " ’ ‘ 


tories guarantee fast service. Com- 


parable inventories of sheet and 
strip will assure speedy service for — 
flat rolled products. ; 






















consistent quality 
Stainless steel 


is as near as your telephone 


Your J&L stainless steel distributor can serve you better 
because J&L serves him better, backing him with the full 
facilities of J&L’s Stainless and Strip Division. 

Your J&L distributor can reduce your costs by pro- 
viding a complete range of pre-production services, and 
doing it economically! He can save you the capital invest- 
ment required to maintain long term inventories; and can 
help you eliminate the costs of overhead connected with 
stocking, accounting, and the inevitable losses incurred 
through waste and obsolescence due to specification 
changes. 


Technical assistance in solving production problems 
is also available from your J&L distributor. And when 


& 


| 
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CEFFECTIVE 


This manual is your guide 
to the selection of stainless 
steel sheet and strip. 

Write for your free copy. 


erator 


00 


those problems are connected with an application using 
stainless steel, J&L’s own staff of technical specialists will 
promptly answer your distributor’s call for additional 
help. 

Even when advanced research is required you can call 
on your J&L distributor in confidence. He will be happy 
to discuss your problems because he knows he is backed 
by one of the world’s most respected teams of metallur- 
gists—J&L’s own staff in laboratories at Detroit and the 
famous Graham Research Laboratories at Pittsburgh. 

Your J&L distributor is as near as your telephone. 
Call Western Union Operator 25 for the name of your 
J&L distributor of Consistent Quality stainless steel. 


APRIL 1960) 


STAINLESS 


WA Plants and Service Centers. 


Los Angeles + Kenilworth (N. J.) + Youngstown + Louisville (Ohio) * Indianapolis + Detroit SHEET + STRIP > BAR + WIRE 


Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION - DETROIT 34 
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DU PONT cass 
DELRIN 





a new engineering material 
offering the user 

distinct performance 

and cost advantages 

in many products 


once reserved for metals 


* MATERIALS IN DESIGN ENGINEERING 


In “Delrin” acetal resin, manufac- 
turers now have available an engi- 
neering material that offers the user 
distinct performance and cost advan- 
tages in many products now made 
of die-cast zinc and aluminum, cast 
and machined brass, stainless steel 
and cast iron. 

The unique combination of physi- 
cal properties and production econo- 
mies offered by “Delrin” has already 
led to its specification for over 100 
products. Three are described on the 
opposite page. 

“Delrin” has the strength and 
stiffness to remain rigid in large sec- 
tions;thetensileand flexural strength 
to withstand high-stress loadings; 
the dimensional stability to hold 
close tolerances; the resilience and 
abrasion resistance to operate usual- 
ly without lubrication; and thechem- 
ical resistance to withstand corro- 


’ 


sion. “Delrin” retains these desira- 
ble properties, too, even under expo- 
sure to wide temperature extremes, 
high humidity, corrosive solvents 
and stress. 

Products can be economically 
mass-produced in “Delrin” via in- 
jection and extrusion molding. . 
frequently in one-piece, integral 
shapes requiring no finishing opera- 
tions. Parts may be joined by me- 
chanical fasteners, spin welding or 
snap fittings. Production molds as- 
sure uniformity in part to part. 
Products can be surface-textured, 
painted, vacuum-metalized or made 
in integral colors. 

We will welcome the opportunity 
to assist you in evaluating how 
“Delrin” can help you improve a 
product, lower its costs or develop 
new designs for your profit. 





» THIS IS 
WHAT 

» DELRIN 
IS DO 


During the past three years, over 
"Sheirhal” thin sth@aces. leenahasan. Uekt adlell. aaue inal 500 applications of “Delrin” have 
1. The “Fabulous Zebco 99” been field-tested by some 250 manu- 
is also made of “Delrin” for long-lasting fresh-water facturing concerns. This develop- 
spin fishing Molded by Continental Plastics ( ‘o., Okla- ment program measured the ability 
homa City, and Ajax Plastics, Tulsa, Okla.) of “Delrin” to perform in actual 
service vs. counterparts made of 
metals, rubber, wood and glass. In 
each case, detailed cost studies were 
also made to measure the cost ad- 
conveyor made by Uy , j oe vantage of using ‘“‘Delrin’’. 
purtng © 0., Ss Kr) : 2 As a result, and with the recently 
es 4 , announced commercial availability 
of “Delrin”, over 100 applications 
are being put into commercial pro- 
duction: gears, bearings, housings, 
aerosol bottles, faucet parts, valves, 
pillage and breakage. (Molded sporting equipment, telephone com- 
Toledo, Ohio.) / ponents, households items and many 
others. 

We suggest that you investigate 
how “Delrin” can be profitably used 
in the products you make and the 

For thei: “Flow King” ball-cock valve (left in ph ) products you use. Commercial proc- 
= +P oundry & Manufacturi wif essors and our own staff of technolo- 
chose “Delrin” rather than brass for the valve’s bonnets, gists are ready to assist you. 


The Zehco Company of Tulsa, Ohkla., cites “Delrin” as 


making possidle a truly corroston-proot 


ning reel. In their “Fabulous Zebco 88", “Delrin” is used 


salt-water spin- 


jor the housing, thumb control and body. Zebco found in 


corrosion resistance u needec 


quatity of 


because “Delrin” reduces production co s, and it has the 


yuired dimensional stability, stiffness and durability. 


T hese properties and sa "ings (injection-molded “Delrin” 


eliminated all fini hing operation have prompted the 


use of “Delrin” for bonnets in two other valves. (Molded POLYCHEMICALS DEPARTMENT 


by Coast ( raft Industries, Glendal 


ats 5 Pa 


for Better Living 


FOR MORE SPECIFIC INFORMATION MAIL THIS COUPON 


E.. I. du Pont de Nemours & Co. (Inc.) 
Department W-3, Rm, 2507D 
Nemours Building, Wilmington 98, Delaware 
I am interested in evaluating “‘Delrin’’ for the follow- 
ing use: 





NAME 





a __POSITION 


STREET 





CITY STATE 
In Canada: Du Pontof Canada Ltd., P.O. Box 660, Montreal, Que, 





For more information, turn to Reader Service card, circle No. 488 
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CONTAINERS AND CLOSURES 











BLECTRICAL ITEMS 


This is only the beginning of the products you can make 


better, easier, more economically 


HOSPITAL AND LABORATORY WARE 
... beakers, hospital trays, bed pans, bottles 
and funnels. Products made from AviSun 
Polypropylene are lightweight — can be steri- 
lized under hospital conditions—won't chip 
or crack—are quieter, cleaner. Products of 
AviSun Polypropylene also resist acids, alka- 
lies, oils and salt solutions. 

CONTAINERS AND CLOSURES 

rigid bottles and closures for detergents, 
bleaches and chemicals—rigid containers of 
all shapes and sizes. Containers of AviSun 
Polypropylene are rigid, strong and highly 
resistant to cosmetics and essential oils. 
Closures have low creep and good resistance 
to cold flow. In addition, they do not stress 
crack and are considerably stronger than 
the other plastics they replace. 


APPLIANCES ... refrigerator door liners, 
freezer trays, TV and radio cabinets, TV 
yokes, intercoms, air conditioner grilles, and 
vacuum cleaner tools, bobbins, gears, rollers. 
Appliance components can be molded of 
AviSun Polypropylene at remarkably low 
cost. They’re strong, rigid, highly heat resist- 
ant—have excellent dimensional stability 
and low cold flow. 

ELECTRICAL ITEMS... wire and cable 
insulation, as well as electrical components 
offer a good potential use for AviSun Poly- 
propylene. It is a non-polar material with 
excellent dielectric properties, high volume 
resistivity and low moisture absorption. Also 
has remarkable heat resistance, abrasion 
resistance and weatherability. Battery cases, 
coil forms and insulators are suggested uses. 


AUTOMOTIVE AND AIRCRAFT PARTS 

. dome lights, dashboards, control knobs, 
steering wheels, visors, windshield washer 
reservoirs and auto upholstery monofila- 
ments. Great resistance to stress cracking 
and heat, plus toughness and rigidity make 
AviSun Polypropylene ideal for many auto- 
motive applications. Its light weight and 
economy add to its appeal in this field. 
FABRICS AND ROPE marine rope, 
bristles and industrial fabrics, automobile 
upholstery, awnings, furniture webbing and 
filters offer great promise as end products for 
monofilaments made from AviSun Polypro- 
pylene. It is lightweight (actually floats), is 
mildew proof, and has high tensile strength 
as well as outstanding wearability and re 
ance to chemicals and moisture. 
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with AviSun Polypropylene 


HOUSEWARES AND TOYS... coffee- 
maker parts, cups, saucers, dishes—both 
intricate and giant-size toys. AviSun Poly- 
propylene is easy to injection and biow 
mold with fast cycles and low shrinkage. 
Ideal for stiff, thin-walled items. Can be 
molded in bright colors—resists oils, deter- 
gents, bleaches. No warpage, even in high- 
heat dishwashers, 

PACKAGING .... individual packaging, 
overwraps, sterilizable bags, vacuum-formed 
blister packages from heavy sheet. Film 
made from AviSun Polypropylene polymer 
is crystal clear, sparkling, with just the right 
rigidity. The sheet is stiff enough to use in 
thin gauges on automatic packaging 
machines. Both are highly heat, chemical, 


grease and oil resistant. 


For the complete story of 
AviSun Polypropylene, 
MAIL COUPON FOR 
FREE 12-PAGE 
TECHNICAL DATA 
BOOK TODAY 


* 





AVISUN 


*a trademark of AviSun Corp 






AviSUN Corporation 
309 Post Road, Marcus Hook, Pa. 


Please send me your 12-page Technical Data Book 


covering AviSun Polypropyiene resins. 


NAME POSITION 
Please Print 

COMPANY 

ADDRESS 


CITY ZONE STATE 











Good to the last bite... 


Nicholson files and rasps, manufactured by the Nicholson File Company 
of Providence, Rhode Island, are regarded by tool experts as among the 
finest in the world. A long history of experience and research has taught 
Nicholson craftsmen how to make good, long-lasting products. 

In file or rasp-making, preparation of the steel is paramount. After 
precision forming, the steel is carefully heat treated to develop uniform 
internal grain structure. A reciprocating chisel cuts the teeth, then the 
file or rasp is heated in a lead bath and quenched to develop hardness. 
It is cleaned and sharpened by sandblasting, the tang is heat treated to 
improve toughness, and the file is finally inspected. 

U.S.Steel metallurgists have worked closely with Nicholson's 
designers to provide just the right special-purpose steel for each special- 
purpose file or rasp. Just as there is no one all-purpose file or rasp, steels, 
too, are made with an almost countless variety of physical and chemical 
properties. Every day U.S. Steel produces ‘‘special purpose”’ steels, with 
a chemistry to meet a designer's specific requirements. As the Nicholson 
File Company knows, ‘‘steel’’ is not a single product. It is an almost limit- 
less array of practical solutions to the problems of the most imaginative 
and demanding designer. U.S. Steel research is available at all times to 
help you get a job done right. United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
American Steel & Wire—Cleveiand 
Columbia-Geneva Stee!—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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“METALS FOR 


C. P. CLARE’S MERCURY-WETTED 
CONTACT RELAYS PERFECTLY SEALED WITH 
GLASS-TO-METAL SEALING ALLOY 


C. P. Clare & Company, Chicago, Illinois, produces a com- 
plete line of mercury-wetted contact relays characterized by 
long life, high speed of operation and no contact bounce. 
To supply relays that have a conservative life expectancy of 
more than a billion operations requires absolute perfection 
in all phases of manufacturing. C. P. Clare uses BIsHopP’s 
#52 alloy tubing for the critical tubular stems of these 
Mercury and hydrogen at 150 psig are introduced 
which is then sealed off by 


relays 
through this connecting stem 
welding and forging. Can glass-to-metal sealing alloys solve 
any of your problems? BisHop makes a complete line. . . 
use the coupon for details. 


PRECISION AND PERFORMANCE" 
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TUBING TAKES 5,400 PSI IN HONEYWELL’S MISSILE CHARGING SYSTEM 


Super pressure stainless steel tubing con- 
nects many components of the cubicles 
illustrated. Minneapolis-Honeywell’s 
Missile Equipment Division, Pottstown, 
Penna. builds these control cubicles that 
make up the gas charging system for the 
Bomarc missile. Bishop supplies Honey- 
well with two sizes of 304 seamless super 
pressure tubing for this application. Dur- 
ing charging of the missile, tubing handles 
pressures up to 5,400 psi. If you use small 
diameter tubing—super pressure, com- 
mercial quality or other—consider 
BisHop. Use the coupon for a copy of 
BisHop’s Tubular Products Bulletin. 


Pe -j{-) [eo] 7-2 eo oF 


platinum works 


Check information you'd like and mail to 
J. BISHOP & CO., 
40 King St., Malvern, Penna. 


Glass Te Meta! 
Sealing Alley Data 


Tubular Prodects 
Bulletin No. 12 


FOR HELPFUL DATA USE THIS HANDY COUPON 


Tubular Products Division 


40 KING STREET, MALVERN, PENNA, 
Niagara 4-3100 





Nome 


Special Tebing Data 





Platinum Products Position 


Catalog No. 4 


THIS IS THE BISHOP LINE: 
Products of all the Platinum Metals... 





Company 


Small diameter Stainless Steel, 





Address 


nickel and special alloy tubing 
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| NEW DESIGNS IN MARLEX ] 
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Armour Chiffon gains new sales in containers 


made of MARLEX’ 


Today, the big news in packaging household products is the 
switch from metal and glass to containers made of rigid 
polyethylene. These new plastic containers are lighter and rust- 
proof... will not dent . . . and if dropped, will not break or chip 
dishes. Impermeable and chemical-resistant, the MARLEX 
5000 Series Resin used in these detergent containers possesses 
such superior stress cracking resistance and strength per mil of 
wall thickness that it is also being evaluated for containers of 
such hard-to-hold products as disinfectants, bleaches, toiletries, 
waxes, cleaning agents, and the like. 

Robert Sidney Dickens, the designer of this new 22-ounce 
container for Armour and Company, is enthusiastic about this 
MARLEX resin. “This plastic,” he says, “permits a variety of 
shapes and forms not feasible in metal. The designer is free to 
create a more practical and aesthetic package. For example, 
we designed the new Chiffon container to suggest the mild and 


er" pa 
- a 


gentle qualities of this detergent. It is also shaped so as not to 
slip from suds-covered hands.” 

Mr. Dickens found MARLEX an exciting material to work 
with. And you . . . designing a new product? Need to reduce 
costs . _ improve a product? MARLEX Linear Polyethylene 
can be the answer. This high-quality plastic—used for countless 
items from toys to lawn mower casings—is rigid, cat dura- 
ble, colorful, lightweight . . 
resistant to heat and cold, 
250°F. to —180°F. It has 
excellent electrical properties 
... is unaffected by most 
acids, chemicals, oils, greases 

. cannot rust, rot or cor- 


rode. For full details, con- Designer . . . M6: Robert Sidney Dickens, 
tact the nearest office below. President of Dickens, Inc., Chicago, Il. 


*MARLExX is a trademark for Phillips family of olefin polymers 
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PLASTICS DIVISION OFFICES 


AKRON 

318 Water Street 
Akron 8, Ohio 
FRanklin 6-4126 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, N.Y. 

Digby 4-3480 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, &. I. 
GEneva 4-7600 


CHICAGO 

11] S. York Street 
Eimhurst, tl 
TErrace 4-6600 


SOUTHERN 
6010 Sherry Lane 
Dallas 25, Texas 
EMerson 8-1358 


WESTERN 

317 WW. Lake Ave. 
Pasadena, Calif. 
MUrray 1-6997 


EXPORT: PHILLIPS PETROLEUM INTERNATIONAL CORPORATION © P. 0. Box 7239, Panama City, Panama © Sumatrastrasse 27, Zurich 6, Switzerland 
For more information, turn to Reader Service card, circle No. 445 





Photo courtesy LITHO-STRIP CORPORATION, Chicago, Ill. 
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BONDERIZED ALUMINUM 


makes your painted products look better longer 


} 
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Most famous of all surface treatments for 
metals— BON DERITE—makes painted alu- 
minum look better longer. 

Bonderite on aluminum means fine appear- 
ance longer, because it controls corrosion and 
anchors the paint. 

Bonderized and painted aluminum is pro- 
duced on automated strip lines in which the 
metal is cleaned, Bonderized and painted, 
then re-coiled ready for use. 

Stamped or roll-formed products are made 
from pre-painted, Bonderized aluminum coil 
without loss of paint adhesion, even from the 
most severe deformation. Here’s production 
efficiency and economy at its best—better 
products at less cost. 


Many Applications of Bonderite 
for Aluminum 


There’s more than one type of Bonderite for 


Aluminum window and screen frame sections 
Bonderized, painted and formed after paint- 
ing. No breaks in finish anywhere! (Courtesy, 
Security Co., Detroit, Mich. 


li 


use on aluminum. In wide use is Bonderite 
as a base for paint, which adds durability and 
long life to paint finishes on so many alu- 
minum products. 

Another Bonderite produces an attractive 
green coating, used on many architectural 
products without further finish. 

Protection without changing the character- 
istic color of the metal is provided by another 
Bonderite. 

There is also a Bonderite, formulated for 
mixed production, which coats aluminum, 
steel and zinc. 

Bonderite for aluminum meets and exceeds 
the requirements of Government Specification 
MIL-C-5541. 

Well over two hundred plants—large, 
medium-sized and small—use these great 
Parker products on their aluminum produc- 
tion. Better investigate for your plant, today! 





SEND FOR ILLUSTRAT- 
ED BULLETIN! — Free 
bulletin, with more 
complete informa- 
tion and details, 
mailed immediately 
upon request. Ask 
for Bulletin A6790, 
“‘Bonderite for Alu- 
minum.” 














Parker Rust Proof Company 


BONDERITE corrosion 


resistant paint base 


2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 
PARCO COMPOUND PARCO LUBRITE—weor 


rust resistant resistant for friction surfaces 


TROPICAL—heovy duty 


BONDERITE end BONDERLUBE 
maintenance paints since 1883 


aids in cold forming of metals 
*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 
For more information, turn to Reader Service card, circle No. 347 


MARCH, 1960 e¢« 67 





i 


Pitt 


: sari 
Peer es = | 


’ 
: 


ALBA SSLLLLESZSE 


LL 


SS! 


\ 


. a 
NEW EASTERN’S STAR VENETIAN BLINDS have SILENT CEILING, an all-metal acoustical ceiling EASTERN’S DRAPERY HARDWARE is 
unusual “S”-shaped slats that interlock on closing by Eastern, can be quickly and easily installed finished with special “‘forming” types of 
to prevent light show-through. “Dulux” in a wide because the panels lock together. Multi-coats of “Dulux” applied to the metal before fab- 
variety of colors beautifies these modern blinds, At ‘““Dulux” are used on the panel face, one coat rication... does not chip, peel or crack 
right are recently introduced vertical blinds. on the back... baked on for permanence of bond. during punching or bending. 


Du Pont DULUX® Enamel adds finishing 


ao fs 
SALES APPEAL BY THE CARLOAD. Du Pont ships “Dulux” Enamel to Eastern 
in specially designed tank cars, each divided into three compartments to accom- 
modate the various formulations needed. Harry S. Rosenbaum, Eastern’s presi- 
dent, Charles H. Rosenbaum, vice president, A. F. Walzinger, sales manager, and 
Julius Satowsky, assistant to the president (left to right above), are particularly 
enthusiastic about the convenience and efficiency of such bulk shipments, 


Du Pont Finishes Service Package—FORMULATION, APPLICATION, 











i 
AIRLUME* ROLL-UP ALUMINUM AWNINGS are rustproof EASTERNWEAVE* ROLL-UP SHADES AND FOLDING DOORS are 
and keep a fresh appearance for season after season. Their made of aluminum “reeds” woven with thread of “Dacron”* poly- 
sparkling “Dulux” finish starts bright . . . stays bright . .. ester fiber. ““Easternweave”’ is durable, complements any room in 
withstands sunlight, weathering and temperature extremes. decorator colors of “Dulux”. Above William Leizman, assistant 
These awnings roll up snugly, require no prewinding, to the president, and Frank Burrell, comptroller, examine a sample. 


sales touch to EASTERN Products... 


e Versatile ‘“‘Dulux’’ keeps pace with rapid growth and wide 
diversification of Eastern Products Corp. 


e Meets highly specialized finishing requirements in wide 
range of application techniques 


e Du Pont’s help in developing this finishes program is 
typical of the cooperation you can expect 


In 25 years, the Eastern Products Corp., of Baltimore, Md., particular problem ... work with your personnel on a 
has grown from a pioneer manufacturer of metal venetian continuing basis. Best of all, they can help you develop 
blinds toa giant in the home furnishings field. Du Pont has better finishing at lower costs! 
worked with this firm from the start in developing efficient If finishing is a key part of your production, it will pay 
finishing programs to give each product line the eye- you to see a Du Pont representative. Call or write: E. [. 
catching beauty of “Dulux” Enamel. du Pont de Nemours & Co. (Inc. ), 2502 Nemours Bidg., 
As Eastern diversified, every type of application tech- Wilmington 98, Delaware. 
nique for “Dulux” came into play . . . flow coating, dip- . 
ping, roller coating and spraying. Du Pont specialists 
helped Eastern’s skilled personnel set up and perfect e each 
Stage of the finishing process. Today, Du Pont service 
continues—assuring consistently smooth operation. 
Like Eastern, most manufacturers can benefit when ex- 
perienced Du Pont personnel work with them to assure 
efficient use of industrial finishes. Here is experience in 
depth .. . from technically trained Du Pont service men 


and the field service laboratories of the world’s foremost 
REGULAR INSPECTIONS keep efficiency high on the finishing lines. 


paint-research organization. H fof nt) H A ; 
9: re (left to rig t erman Steingass, Ea g 
Du Pont specialists have the background needed to “ right) radbergpes. 4% stern’s chief engineer, and 
g Charles W. Pulfrey, Du Pont regional technical supervisor, discuss 


apply finishes by any method, in practically any industry. the finish on venetian blind slats with E. W. Young, Du Pont sales- 


They ll recommend a finishes system that can solve your man, and John S. Walsh, Eastern’s chief chemist. 
*Reg. U. S. Pat. Off. 


FOLLOW-THROUGH— Sets Today’s Production Pace 


For more information, turn to Reader Service card, circle No. 320 BETTER THINGS FOR BETTERLIVING... THROUGH CHEMISTRY 


REGU. 5. pat OFF. 





| Now in magnesium and aluminum 
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PRECISION MAGNESIUM EXTRUSIONS (inset) form two key parts for hydraulic paper cutter. 


Precision magnesium extrusions—a re- 


PRECISION cent development of Dow’s Madison, 


Illinois plant, deliver a big assist in the 


EXTRUSIONS design of parts that must be extremely 


accurate and dimensionally stable. A 
tighten tolerances, cut costs wide variety of precision parts can be 
extruded with substantial savings in 
scrap loss, machining and setup time. 


Harris-Seybold Company, a division of 

Harris Intertype Corporation, puts 

Paper cutter manufacturer slices production costs by re- these advantages to work in the man- 
placing all-milled components with magnesium precision ufacture of hydraulic paper cutting 
machines. Results: six different 


extrusions boasting tolerances as close as + 0.0025. machining and allied operations elim- 
inated . . . machining and setup time 
for two key parts reduced by 64% and 
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TOLERANCES HELD ON PRECISION 
MAGNESIUM EXTRUSIONS 





Critical 
Dimension 


A 


Standard Extrusion 
Tolerance 


Precision Extrusion 


Tolerance 




















* Standard extrusion space tol- 
erances on slotted dimensions 
vary from top to bottom of 
the slot, depending on depth. 


78%. material costs were also 


lowered. The 


Basic 


metal prev iously used 


was supplied in a high-property alloy 
in order to minimize warpage during 
the extensive machining operations. The 


used 


straightening 


standard magnesium alloy now 


costs less. In addition, 
operations required with the previous 


metal are no longer necessary. 


The two parts Harris-Seybold now buys 


as precision magnesium extrusions 
correctly 


They 


serve to position the paper 
for a number of successive cuts 


range from 46 to 106 inches in length 


GIANT EXTRUSION PRESS, to extrude 
magnesium and aluminum, produces sections 
up to 30-inch circumscribed circle. This 13,200 
ton press extrudes large structural shapes of 


gircraft and 


used 


magnesium and aluminum for 
missile parts, other applications. 


and must be both dimensionally accu- 
rate and free of kinks and bows. No 


machining of these extruded parts is 


required after they are received in the 
Harris-Seybold plant. 











For facts and figures about precision 
magnesium extrusions as they apply to 
your requirements, write to THE DOW 


METAL PRODUCTS COMPANY, Midland, 
Michigan, Sales Dept. 1050CD3. 





ROLLING MIiil at Madison, Illinois is the 
largest in the world for magnesium alloys. 
Fiat sheet and plate and coiled sheet are 
produced in a wide range of sizes. Extra flat 
tooling plate for all tooling uses is also 


produced at this plant. 





HOW MAGNESIUM 
PRECISION EXTRUSIONS 
CUT SETUP AND 
MACHINING TIME 


TOTAL SETUP 


PART AND OPERATIONS & MACHINING 


MATERIAL 


REQUIRED 


TIME 





Spacer Bar: 


Previous Metal 
Magnesium 
Precision 
Extrusion 


Stop Carrier Strip: 


Previous Metal 
Magnesium 
Precision 
Extrusion 


10 pieces per 
production run 


1,750 minutes 


5 626 minutes 


60 pieces per 
production run 


8 2,399 minutes 


5 510 minutes 


OPERATIONS ELIMINATED 
BY MAGNESIUM PRECISION 
EXTRUSIONS 


Spacer Bar 

1. Straightening 
2. Milling slots 
3. Burring slots 


Stop Carrier Strip 

1. Straightening 

2. Milling critical 
dimension 

3. Straightening 





THE DOW METAL PRODUCTS COMPANY, Midland, Michigan 


A Division of The Dow Chemical Company 


For more information, turn to Reader Service card, circle No. 376 
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from dishwasher tops...to barge skegs... 


GAMBLE solves problems with WOOD! 


PROBLEM: Wood cutting-board tops of automatic 
dishwashers were splintering—and even distorting 
the machines themselves—from tangential swelling 
and shrinking of the tops. 


SOLUTION: Gamble wood engineers developed a 
strip-constructed board, with edge grain exposed, 
which is now in volume use. 


PROBLEM: The solid wood skegs (outer keel) of 
assault barges were cracking and splitting on beach 
landings. 


SOLUTION: The first laminated skeg was researched 
and developed—then built in quantity—by Gamble 
Brothers. 


Design problems like these are “all in a day’s 
work” to the wood engineers at Gamble Brothers 
—a unique organization designing and building 
a wider variety of wood products than any other 


U. S. woodworking company. Today they’re work- 
ing in three — areas: (1) improvement of 
present wood products (2) development of new 
wood products (3) product development in com- 
binations of wood and other materials. 


Why not present your design or component 
problem to Gamble Brothers? WOOD may be 
the answer! 


FREE booklet illustrates GAMBLE services 


This 28-page booklet de- 
scribes Gamble facilities and 
services in detail. Includes 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
opy todav! Gamble Brothers, 
Inc., 4627 Allmond Ave., 
Louisville, Ky 


If the problem involves wood, Gamble can help! 


} GAMBLE BROTHERS, INC. 


4627 Allmond Avenue, Louisville, Kentucky 


A For more information, turn to Reader Service card, circle No. 380 For more information, circle No. 453 > 
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the Marder you drive for 


super speed production 
the more you need Safe- 
Guards offered you in... 


pDrass 


Ziluminum 


| Mitt PRODUCTS 
meee OR 


gh 


anufacturing Company, Mill Products Division, 99 Mill St., Waterbury 20, Conn. Phone Plaza 4-1171 





Metal soundness and uniformity — For more than 20 
years, unique Scovill continuous casting machines have been 
supplying a major part of the cast brass bars and billets used 
to produce strip, sheet, rod, wire and tube . . . over two billion 
pounds of metal that is inherently sounder and more uniform in 
every respect. This means fast running capability, minimum 
down-time and rejects, better quality products. 


Close-tolerance specifications — Modern high-speed fab- 
fe a tu res ricating equipment is increasingly intolerant of what once were 
considered minor variations in grain size, temper, dimensions, 
surface finish. Scovill advanced engineering and quality-control 
procedures, working with new close-tolerance production equip- 


to Nel Dp U OU ta ke ment, meet or exceed the demands of highest-speed fabrication. 


Selection of the right alloys — Scovill Metals Research 
fy | | a dva TY) ta g = maintains a continuing program of research into the practical 
needs of mill products fabricators. Scovill’s broad range of alloys 
permits recommendation of exactly the right properties and 

O f tod a U Ss qualities for a given job. 
The industry's most advanced packaging — Packaging 
e of Scovill Brass, Copper and Aluminum Mill Products can make 
high speed a specific contribution to speed and efficiency in your operations 
. save you handling time and space in storage .. . cut production 
down-time and start-up. Scovill innovations include extra-long- 
run coils; Fast-Feed wire packages; easy-to-handle bundling or 


mM etn od S a r) d boxing of rod and tube. . 


Any fabricator who has made Scovill a part of his competitive 


Mac ‘a nes team knows that these are only a few examples of the down-to- 


earth help and service he can depend upon. Call in Scovill NOW 
... especially if you want to get ideas and help in selection of 
the BEST metal for an important new product. 


ScCOVitt MANUFACTURING COMPANY 
Mill Products Division, 99 Mill St., Waterbury 20, Conn., Phone Plaza 4-1171 
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Five big reasons 




















why cold-heading benallts- yes 


1. LOWERS STEEL COSTS 


The cold-heading wire itself is usually more economical than screw machine stock. Sav- 
ings are often 10 per cent or more. 


2. RAISES PRODUCTION RATE 


Cold-heading is a high-speed process. You can adapt it to mass production techniques, 
increasing the production rates. Substantially lower costs are possible on large orders. 


3. CUTS SCRAP LOSS 


Scrap loss is reduced to a minimum because virtually the entire blank is used in forming 


the finished part. 


4. INCREASES STRENGTH 


The forging effect of cold-heading increases the strength of the part because it produces 
a favorable grain-fiber positioning. Lines of strength follow the part contours. Tiny, well- 
rounded corner fillets, resulting from cold-heading, also add to the part’s strength. 


5. REDUCES FINISHING OPERATIONS 


The surface finish of a cold-formed part is usually excellent, and seldom calls for further 





processing. 


Bethlehem manufactures a broad line of cold-heading wires to meet the requirements 
of practically every end use. Call the Bethlehem sales office nearest you for full details. Or 


write us at the address below. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 391 A 
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Schlieren photograph showing heated air rising from Malleable chain link at 1200° F 


For Hot Parts...Use\ Malleable 


Heat them up, cool them off—ten thousand times. 
Heat them up, keep them hot—indefinitely ... you'll 
find you can count on Malleable iron castings for an 
exceptional combination of safety anu. economy. 


New research demonstrates that the rugged room- 
temperature characteristics of Malleable castings 
remain virtually unchanged up to 800°F! More 
important—from 800° F. to 1,200°F., Malleable cast- 
ings are unique in providing safe, dependable service 
without sudden drop in strength. 


Let a nearby Malleable castings producer help you 
develop better, more economical parts for elevated 
temperature applications. Send drawings or an out- 
line of your requirements to any of the progressive 
companies that display this symbol— 


MEMBER 


MALLEABLE 


es 


couN 


As 
STines 


For detailed information on ‘‘Use of Malleablie Castings in Elevated Temperature Applications,'’ contact any com 
pany listed on the opposite page, or Malleable Castings Council, Union Commerce Building, Cleveland 14, Ohio 





Get Dependable Strength At Elevated Temperatures 
With Tough, Economical Malleable Castings 


Malleable iron castings give you excellent service under 
rugged conditions at temperatures up to 800F. Even 
at temperatures as high as 1200F, at reduced stress 
levels, Malleable castings offer uniformly predictable 
properties. 


Compare these stress-rupture curves for Malleable iron 
with other ferrous metals. Malleable’s are straight, 
gradually declining curves... not curves that break 
sharply and suddenly downward. With Malleable you 
can count on long life. 


Stress Rupture Plot for Malleable fron 
100x10” 
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At temperatures from sub-zero to over 800F, Malleable 
delivers more strength per dollar than any other metal, 
ferrous or non-ferrous. In addition, your products will 
profit from Malleable’s exceptional machining ease and 
uniformity, and the efficiency of the casting process. 


Eight years of service at 900F without a failure! That’s 
the history of these pearlitic Malleable conveyor chains 
carrying aluminum billets through a furnace. Similar 
Malleable chains have been subjected to temperatures 
as high as 1300F in sheet steel normalizing furnaces for 


years without failure. 


Subjected to dynamic stresses 
at temperatures from 500 to 
750F, these pearlitic Malleable 
truck and bus diesel engine pis- 
tons commonly provide more 
than 40,000 hours of service . . . 
over 1,000,000 miles! 


Free Engineering Aid — To help you more exactly evaluate 
the possibilities of producing better products at lower cost 
with Malleable castings, send for Data Unit 108—Elevated 
Temperature Characteristics of Malleable Iron Castings. Your 
copy is available from any foundry listed below, or Malleable 
Castings Council, Union Commerce Building, Cleveland 


14, Ohio. 





For Service In Your Area Contact... 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 
DELAWARE 

Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 

Chicago Malleable Castings Co.. Chicago 43 

Moline Malleable tron Co., St. Charlies 

National Mall. and Steel Castings Co., Cicero 50 
Peoria Malleable Castings Co.. Peoria | 

Wagner Castings Company, Decatur 

INDIANA 

Link-Belt Company, Indianapolis 6 

National Mall. & Steel Castings Co., Indianapolis 22 


IOWA 
towa Malleable tron Co., Fairfield OHIO 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 


MINNESOTA 


MISSISSIPPI 


NEW HAMPSHIRE 





NEW YORK 





For Quality and Economy...Use 


Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


Northern Malleable Iron Co., St. Paul 6 
Mississippi Malleable Iron Co., Meridian 
Laconia Malleable Iron Co., Laconia 


Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

astern Malieable lron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


American Malleabie Castings Co., Marion 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mall. tron Co., Ironton Div., Ironton 


MALLEABLE 


Dayton Mali. Iron Co., Ohio Mall. Div., Columbus 16 
Maumee Malleable Castings Co., Toledo 5 
National Mall. and Steel Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
— Foundries Company, Easton 
Meadville Malieable Iron Co., Meadville 
Pennsylvania Malleable Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 

Belle City Malleable iron Co.. Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company. Inc., West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, Milwaukee 46 
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this is GRAPHITTAR. 


(CARBON-GRAPHITE) 


successful in a wide variety of applications 


Company utilizes GRAPHITAR bearing in the front 
reel assembly. The company installs GRAPHITAR 
bearings in five models of their Filmosound line of 
16mm sound motion picture projectors, used widely 
in schools, churches and in industry. The GRAPH- 
ITAR bearings have been used continuously in this 
line of equipment for more than 15 years . . . and 
have given outstanding, maintenance-free perform- 
ance. The hardness and self-lubricating qualities of 
GRAPHITAR aid in the smoothness and quietness 
of operation in this equipment. 


MOVIE PROJECTOR built by Bell & Howell , 
>. 


SOLENOID VALVES manufactured by Valcor 
Engineering Co. for use in guided missiles incor- 
porate a floating seal of GRAPHITAR. This seal 
is a precise, optically flat GRAPHITAR disc 
which floats in the plunger. A slight pressure, from 
either direction, moves the disc against an equally 
optically flat, stainless steel seat, sealing perfectly. 
Solenoid valve improves with use due to unique 
self-lapping action of GRAPHITAR. 


THE UNITED STATES 


GRAPHITAR™ carson-crapnite © GRAMIX” powocr merauurcy © MEXICAN crapire propucrs © USG™ prusnes 
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HERMETICALLY SEALED 
MOTOR-PUMPS have been developed by 


Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. The thrust 
bearings utilized in these pumps are self-equal- 
izing, water-lubricated, pivoted-pad bearings with 
inserted carbon-graphite (GRAPHITAR) bearing 
surfaces. The radial sleeve bearings are also made 
of GRAPHITAR and are designed to be iubri- 
cated by the pumped fluid only, in this case, radio- 
active hot water. These same pumps have proven a 
convenient means of pumping high temperature 
fluids for a number of nuclear reactors and other 
high pressure, high temperature fluid applications. 


SMALL ROTARY PUMP manufactured by 
Procon Pump and Engineering Company utilizes 
liner, vanes, end-plate bearings and seal ring of 
GRAPHITAR. The four GRAPHITAR rotor-vanes 
run directly against the GRAPHITAR liner. By run- 
ning GRAPHITAR against GRAPHITAR, the self- 
lapping, self-lubricating and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage. Procon pump operates at close to 
100° efficiency . . . indefinitely. 


Detailed design data with 
typical applications, proper- 
ties and characteristics of 
versatile GRAPHITAR are in- 
cluded in Bulletin #20. Write 
for your free copy. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 3, MICHIGAN 


For more information, turm to Reader Service card, circle No. 444 
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VYEOLAC. 


THE BORG-WARNER PLASTIC THAT’S TOUGH, HARD, AND RIGID 


For their remarkable new Floor Washer the Hoover Company designed a total of 
31 plastic parts, and specified that 15 key components be made of CYCOLAC. 
Hoover is using this Borg-Warner ABS plastic because it is tough, hard, 
rigid—and economical. It scoffs at scuffs, stains, hot water, and detergents—takes 
the roughest handling—helps keep the new floor washer virtually trouble-free. 
Being light in weight, CYCOLAC helps make the washer easy to use, too. 


Plan now to test CYCOLAC yourself. Better in more ways than any other plastic. 
GET THE FACTS WRITE TODAY! 


MARBON CHEMICAL oivision BORG-WARNER 


WASHINGTON WEST VIRGINIA 
= 


For more information, turn to Reader Service card, circle No. 379 
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A tenfold increase in service life...that’s the outstanding contribution made 
by Bridgeport’s Duronze 707 to gate valves manufactured by Ohio Injector 
Company, Wadsworth, Ohio. The big difference is in the valve stems. 
Duronze 707 not only provides exceptional strength in the stems, but also 
eliminates risk of seizing or galling. Thread wear is kept to a minimum. 
In addition, this corrosion-resistant alloy offers an important manufactur- 
ing advantage in good machinability. 

The toughest valve stems the industry has ever known 
were evolved through close cooperation between Bridge- 
port and Ohio Injector metallurgists. This type of co- 
operation is open to all manufacturers. It means that a 
standard alloy can often be chosen to provide the most 
effective and economical solution to product or produc- 
tion problems. 

Bridgeport Technical Service will gladly advise you 
on any problems involving metals and their application. 
Just call your nearest Bridgeport Sales Office—or write 
directly to Bridgeport Brass Company, Bridgeport 2, 
Conn., Dept. 3502. 


BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut 
Specialists in Metals from Aluminum to Zirconium 


For more information, turn to Reader Service card, circle No. 441 
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Wear Resistant Linings for sintering 
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Working with today’s imaginative design engineers, 
Norton Company’s “Men with the Facts” are creating 
exciting new concepts in products and processes. Utilizing 
the wide variety of physical, chemical and electrical prop- 
erties of Norton Refractory Materials, they help to solve 
design problems in products ranging from lightning arrest- 
ors to rockets ... in processes as different as filtration and 
gas synthesis. 

Norton’s “‘Man with the Facts” knows where his com- 
pany’s product can best be applied. Perhaps the high 
thermal conductivity and high refractoriness of CRYSTOLON* 
silicon carbide are needed . . . or the excellent chemical 
stability and abrasion resistance of ALUNDUM* aluminum 


oxide. 


to so/ve your design problems... 


NORTON Refractories 
and the NORTON Man 


Often MAGNORITE* magnesium oxide solves a problem 
with its high purity and excellent thermal conduction and 
high electrical resistance. Or, the immunity to oxidation 
and reduction of zirconium oxide, one of today’s highest 
melting point oxides available in tonnage quantities, may 
be invaluable. 

Find out how Norton Materials and Capabilities can 
improve your product, productive efficiency, and operat- 
signed special refractory shapes for ing economy. Write NORTON COMPANY, Refractories 
a pebble heater to withstand super Division, 342 New Bond Street, Worcester 6, Mass. 


high temperatures and corrosive con- 


Curt Weissinger, typical of 
“Norton Men with the Facts,” de- 


ditions. He's also been responsible for *Trade-Marks Reg. U. S. Pat. Off. and foreign countries 


successful applications of refractories 
to reactors, enameling kilns, billet 


furnaces, missiles and rockets, sewage 
systems, and other products and proc- ¥NO R } ON 


esses. Now Supervisor of Norton 








Refractories Technical Service, Curt 
has been with the Company for 29 R E F R A Cc T Oo R | E S 


yeors... he’s ready to help you in the 
licati f Norton Refrac- . : 
ee ee Engineered... R ... Prescribed 


tory Materials. 
75 years of... Making better products 
»..to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + Electro-Chemicals — BEWR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 


For more information, turn to Reader Service card, circle No. 395 
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Processor Saves...Recapper Sells . 


Processing costs go down fast when you use Ameripol Micro-Black 
masterbatch. Edward L. Malone, General Manager, Washington 
Rubber Company, Washington, Pennsylvania, says, “Switching to 
Micro-Black has reduced mixing time 24%. The addition of scorch 
retarders is unnecessary. By eliminating one mixing cycle, we can 
produce as much as 30% more camelback stock a day.” 

Washington Rubber finds another processing advantage in the 
greater tensile strength of Micro-Black masterbatch. ‘Tensile 
strength of milled rubber is 3600 psi compared with 3200 psi for the 
rubber previously used——indicating superior dispersion of carbon 
black—-and a constant Mooney viscosity is obtained,” says Mr. 
Malone. 


HERE’S WHY AMERIPOL MICRO-BLACK GIVES SAVINGS LIKE THESE 

Goodrich-Gulf’s exclusive process—high liquid shear agitation— 

results in thorough dispersion of black throughout the latex. You 
Edward Malone, Generel Manaaer of West get controlled uniformity. You cut your processing costs. You elimi- 
ington Rubber Company, checks the gauge nate one complete weighing and milling operation and messy, ex- 
uniformity of extruded camelback. pensive carbon black cleanup or storage. 





with Goodrich-Gulf Micro-Black 


“Our customers are consistently averaging 40,000 to 50,000 miles 
with retreaded tires on the drive wheels of truck tractors, and 
between 70,000 and 100,000 miles on trailer tires,’’ says John Behan, 
owner of Anchor Tire Company, Pittsburgh, Pennsylvania. 
Crediting the unusually high abrasion resistance of tread rubber 
compounded with Ameripol Micro-Black for this longer service 
life, Mr. Behan says, “Despite the beating truck tires take today, 
tires retreaded with camelback made from Micro-Black rubber are 
lasting just as long as new tires and at only one-third the cost.” 


HOW TO PUT MICRO-BLACK TO WORK IN YOUR OPERATION 


Call your Goodrich-Gulf Sales Engineer. He’ll help you determine 
the right recipe, will put the Goodrich-Gulf Technical Laboratory 
at your service. Call today. 


FREE 


New illustrated data book gives full information on 
all 10 types of Ameripol Micro-Black, their proper- 
ties and applications. Send for your free copy. 


Goodrich-Gulf Chemicals. Inc. 


1717 East Ninth Street, Cleveland 14, Ohio 


For more information, turn to Reader Service card, circle No. 396 





two more cases where» PARTS PRODUCED FROM 
provide excellent hearing properties 


MUELLER BRASS CO. 600 ALLOY 
screw machine product used in 
heavy duty farm equipment 


This heavy duty planetary pinion shaft, made as a screw part from tough “600” 
series bearing alloy, was the answer to a continuing wear problem encountered 
in the driving mechanism of heavy-duty farm equipment and big trucks. The part 
is hine produced to cting tolerances and all necessary finishing operations 
are done by Mueller Brass Co. so the pinion shaft is ready for installation when 
received. Since "600" alloy parts have been installed, no operating failures have 
been reported and the shafts have proved far superior to the mater’al formerly used. 





shiny a7 


COLD-PREST 


IMPACT EXTRUSIONS 
MUELLER BRASS CO. Methods Analysis Department , 


MATERIALS 


/ 


ANALYSIS SERVICE 


You get sound, unbiased advice 
on the one best method of 
making your parts because 
Mueller Brass Co. is the only 
fabricator in the country offer- 
ing all these methods of pro- 
duction. An experienced 


has at its command a complete 
knowledge of the advantages 
and limitations of each produc- 
tion process. This unique tech- 
nical service is your assurance 
of getting the best product at 
the best price . . . made the 
one best way! 


PLASTIC INJECTION 
MOLDING 


MUELLER BRASS CO. 


IN DESIGN ENGINEERING 





MUELLER BRASS CO. 600 attoy 


and maximum wear resistance in tough applications 





_J CASE HISTORY 





MUELLER BRASS CO. 600 ALLOY forgings 
used in aviation air compressors 


Analyzing the job requirements of Walter 
Kidde & Company, Inc., for a main driving 
cam P t to be i 
cating type of aircraft air compressor, Mueller 
Brass Co. Methods Analysis Engineers de- 
cided on a forging fabricated from “600” 
alloy as the most practical method of pro- 
duction. Since the cam forms the prime 
component of the driving mechanism, it 
must have good bearing wear surfaces and 
because the compressors are used in the 


talled in a recipro- 





aviation industry, the cams must be com- 
pletely dependable. The close grained, strong 
forging that resists combination compressive 
and tensile stresses was the answer. 


A typical compressor takes in ambient air 
and compresses it te 3000 psi or higher. 
This high pressure air is stored in metal or 


This yoke forging is 
lightweight, yet 
strong; has excellent 


bearing wear surfaces. 





fiberglas tainers until ded for actu- 
ation of pneumatic system components such 
as solenoid control valves, brake valves, 
manual control valves or actuators. These 
and other pneumatic units retract the en- 
trance door, operate landing gear, wheel 
brakes, nose wheel stcaring systems, pro- 
peller brakes or perform other functions. 


Aircraft in which Kidde compressors are 
installed include the Boeing 707, the Douglas 
DC-8, the Lockheed Electra, the Fairchild 
F-27 and various military aircraft. 





Mueller Brass Co. prod press, h 
or cored forgings of any practical shape 
from a few ounces to 150 Ibs. in brass, 
bronze, i in 27 
standard, as well as special, alloys. 





and 9 


Aircraft air com- 
pressor equipped 
with hydraulic 
drive delivers air 
compressed to 
3000 psi at the 
rate of 6 cfm. 


Forging is part of the 
main cam, the prime 
component of a modi- 
fied Scotch-type yoke, 
which is the piston 
driving mechanism in 
the air compressor. 


BF 


POWDERED METAL PARTS 


PORT HURON 21, 


SAND CASTINGS 


MICH 


FORMED COPPER TUBE 


WADE IN USA 
TO THE STANDARDS 
AMERICAN INDUSTRY 


Write today for free technical 
literature on any one or all of 
° the seven fabricating methods. 


For more information, turn to Reader Service card, circle No. 431 
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(6) Textolite’/reliability 
see DIT 


LAMINATES f 


Engineered cleanliness 
insures surface reliability 

for use in computer and 
military printed circuitry 


Pi. if , f 


G-E Textolite Copper-Clad Laminates are designed to meet or surpass 
stringent computer and military requirements. To do this, and assure 
superior performance with maximum circuit reliability and minimum re- 
jects, engineered cleanliness is maintained in the entire production process. 
All G-E Textolite Copper-Clad Laminates are produced in the sterile 
atmosphere of the room pictured at left. Washed, filtered, conditioned 
air eliminates dust and dirt. Special cleaning techniques for copper and 
press pans assure a smooth continuous surface. Pits, dents, pinholes and 
scratches are virtually eliminated. And the G-E engineered cleaning 
process just before inspection completes the job. 

Try these outstanding General Electric Textolite grades: 
#11574—NEMA FR3—Self extinguishing epoxy paper 
#11571—NEMA XXXPC—Highest IR phenolic paper 
#11559—NEMA G-11—Self extinguishing epoxy glass 
#11558—-NEMA G-10—Best machining epoxy glass 

Write for samples to: Laminated Products Department, Section 60-3 

General Electric Company, Coshocton, Ohio. 


Progress 's Our Most Important Product 


GENERAL @@ ELECTRIC 


COSHOCTON, OHIO 
MILITARY COMMUNICATIONS 


For more information, turn to Reader Service card, circle No. 420 
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NICKEL 
ROLLED or DRAWN ALLOYS MONEL 


INCONEL 


for the widest range of sizes specify 


HARRIS 


KON 
Watery 
SOY 
OX 4 


OM 
SKYY 


When you need strip, rod 
or wire of these metals, get 
exactly what you want... from 
DRIVER-HARRIS, the leading 
specialist in high-nickel alloys. 
For nowhere will you find the tech- 
nical excellence, productive skills and 
quality controls to match D-H for strip 
(widths to 8”, thickness down to .0005”), 
rods in various shapes up to 2”, wire down 
to .0005” dia. 


NICKEL ALLOYS 
Specify “rolled and drawn by Driver-Harris” when ; Write for your copy 
you order Monel? nickel-copper alloys, Inconel? 


of Catalog N-59 con- 

taining complete 
nickel-chromium alloys, Incoloy+ nickel-iron-chromium : 
alloys, Nickel and Electronic Nickels. They are 


schedule of sizes 
; i iced and prices. 
with the same care and quality you expect—and get—with all 

132 Driver-Harris alloys. 


T.M. REG. U.S. PAT. OFF. TT.M. THE INTE 


RNATIONAL NICKEL COMPANY, INC. PRODUCTS OF HUNTINGTON ALLOY PRODUCTS OrvisiON. 


DRIVER-HARRIS COMPANY 


HARRISON 25, NEW JERSEY «© sBrancues: Chicago, Detroit, Cleveland, Louisville 


Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco 


¢ In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 
MAKERS F THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES “Ann agg ¥* 
For more information, turn to Reader Service card, circle No. 377 
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New... 


from Great Lakes Steel... 


columbium makes the 


difference in fine-grained 





GLX-W steel. For the 
products you make, 


investigate the economy of 
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Compare the benefits of GLX-W with other mild carbon steels 


GLX-W gives you great yield strength—up to 60,000 

psi—thanks to the finer grain structure that comes from 

columbium treatment. This greater strength permits 

designers to save up to 35% in weight, compared with 

ordinary carbon steels. GREAT LAKES STEEL 
At the same time, GLX-W gives you the formability 

and weldability —with no underbead cracking—of regular Detroit 29, Michigan 

carbon steels. It is recommended for a wide range of 

applications. Get complete details from our Product 

Development Division, Dept. D-13. 


Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 


Fer more information, turn to Reader Service card, circle No. 402 
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LEAD 


Sparks A 
































Lead Storage Batteries 


Provide Practical Power 





.Tests have shown that 
this Cleveland Vehicle Company’s 
Electric Delivery Truck for stop-go 
routes saves up to 50% operating 
costs...up to 55% upkeep costs 
..- up to insurance costs. 


For Trucks, Cars and Toys 


Look Ahead 
With LEAD 


This is the lead-acid battery powered 
“Charles Town-About.” Low operating cost 
and upkeep make it the ideal “second” car 


ST. JOSEPH 
LEAD CO. 


“BABY FERRARI” Bimbo Racer 12, exact miniature 

of the Ferrari Italian sports car, is powered by a standard 

250 PARK AVENUE ° 12 volt lead auto battery, runs at 5 to 7 miles per hour, 
NEW YORK 17, NEW YORK climbs 20% grade, operates five to six hours continually 

before recharge. Built-in recharger uses regular house 


The Largest Producers of Lead h igh 
current, recharges overni . 
In The United States 4 & ' 


A For more information, turn to Reader Service card, circle No. 358 For more information, circle No. 454 > 
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ELITE itt-] a a1. 7-Vod. 1] meoy se 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 





tant advantages, including: 
Great new a dva nce significantly superior ozone resistance 


e e excellent fuel and oil resistance 
in a uto mM otive ru b be r several times greater abrasion resistance 

permanent retention of bright colors for exte- 
rior styling and easily traceable wiring and 


Here is a new rubber that’s unmatched for oil, weather, 
other interior parts 


and abrasion resistance. It’s new PARACRIL® OZO, the finest 
achievement yet in the nitrile rubber field. PARACRIL OZO's Look into pARACRIL OZO. Discover for yourself its new design 
properties are tailor made for many modern automotive possibilities...its unlimited color...its high quality. Contact 
parts—for everything from weather stripping to oil seals your nearest Naugatuck representative at the address 
and hose. PARACRIL OZO gives you a whole series of impor- below. 


Naugatuck Chemical 


ees ° Dept. A Elm St t 
Division of United States Rubber Company Naugatuck, Connecticut 





Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Robber Co., Ltd, Elmira, Ontarie - CABLE Rubexport, HY 





a Reminder 


to those Who use 
chemiual nickel alloy — 
plating: 





‘There is only ONE 


Kanigen 


and 29 patents prove it 


There are no substitutes for Kanigen—no other process | non-porous, uniform coating. 

that applies a hard, corrosion-resistant nickel alloy coat- How can you be sure of getting Kanigen? Only one 

ing without the use of electricity as Kanigen does. way — by calling General American or one of its licensees. 
With Kanigen, you can plate anything from a small For further information write: 

relief valve to a 20,000 gallon tank car with a virtually 








Kanigen Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 
Chicago 3, Illinois 
Offices in principal cities 
LICENSEES 
INDUSTRIAL KANIGEN CORPORATION KEYSTONE CHROMIUM CORPORATION KEYSTONE METAL FINISHERS, INC. 


1421 Park Avenue 1095 Niagara Street 22 Raydol Avenue 
Emeryville, California Buffalo, New York Secaucus, New Jersey 
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... resistance to 








DU PONT SYNTHETIC RUBBER MAKES TODAY’S PRODUCTS BETTER... TOMORROW'S PRODUCTS POSSIBLE 


NEOPRENE 
HYPALON® 
VITON* 
ADIPRENE” 


WHEN 
YOU 
NEED 
RESILIENCE... 


NEOPRENE 


RESILIENCE PLUS A BALANCED 
COMBINATION OF PROPERTIES 


Resistant to heat, flame, chemicals, sun- 
light, weathering, ozone, oils, grease and 
abrasion... proved in performance by over 
25 years of successful use in industry. 


HYPALON® 


RESILIENCE PLUS WEATHER- 
ABILITY AND COLORABILITY 


Color stable...ozone proof... resistant to 
heat, oils, oxidizing chemicals, sunlight and 
weathering ...excellent for protective paints 
and fabric coatings. 


VITON® 


RESILIENCE PLUS RESISTANCE 
TO HEAT AND FLUIDS 


Best of all elastomers in its resistance to 
corrosive chemicals, fluids and solvents... 
performs at temperatures over 400° F.... 
excellent tensile strength... low compres- 
sion set, high modulus... flame-resistant. 


ADIPRENE*L 


RESILIENCE PLUS HIGH LOAD- 
BEARING CAPACITY AND 
ABRASION RESISTANCE 


A liquid polyurethane rubber excellent for 
casting, potting, molding...forms a hard, 
resilient rubber with high load-bearing ca- 
pacity, unusual abrasion resistance and out- 
standing low temperature properties. 





Coiled heater cord for small appliances is jack- 
eted with neoprene for long-term flexibility, 
resistance to heat, food chemicals and cooking 
oils. A test cord underwent 500,000 flexing 
cycles without damage 


House-size tarpaulin is used by fumigators to 
keep exterminating gases from escaping. It is 
nylon fabric coated with Du Pont 
weather, fumigating 


made of 
Hypalon resists sun, 


gases is easy to handle. 


Viton O-rings seal bearings in heat exchanger 

at 525° F . outlast other synthetic rubbers 

25 to 1. They resist fatty acids, dibasic acid, 

phthalic acid, solvent and petroleum products 
maintain their resilience. 


— NATURAL RUBBER 
4 


COMPRESSIVE STRESS, PSI 


GENERAL PURPOSE 


COMPOUND 





_ 


% DEFLECTION 


J 





Load-bearing capacity of hard Adiprene L com- 
pounds ranges between that of general pur- 
pose rubber and the harder plastics. You might 
use Adiprene L compounds to replace non- 
elastomeric materials where cushioning or 
damping properties are needed. 


Inflatable dam made from tube of neoprene- 
coated nylon is used in Los Angeles to divert 
river water for conservation. Test material 
withstood weather, sun, abrasion from river 
debris for two years 


Cathedral roof with sprayed-on coating of 
Hypalon stays gleaming white in spite of trop- 
ical sun, wind, rain and salt spray. Weathering 
has not caused the reflective roof coating to 
dull or deteriorate since 1957 


This refinery valve has been used in a benzene 
line for over a year. Its O-rings and valve seat 

made from Viton—are still assuring positive 
shut-off. Viton parts also resist toluene, xylene, 
380° F. alkylate gas, 400° F. propane. 


Adiprene L can be used alone or in combina- 
tion with epoxy resins for potting and encapsu- 
lating electrical assemblies. Its flexibility helps 
protect delicate instruments from damage. It 
has excellent resistance to thermal shock. 


New air valve design for ventilation units is a 
helical spring covered with neoprene tubing. 
Neoprene tubing is expected to last as long 
as the ventilation system and still maintain a 
tight seal on the close-off. 


ue 


Hypalon shows outstanding resistance to 
strong oxidizing chemicals. This tubing was 
used to pump chlorine bleach (5%4% hypo- 
chlorite) at 158° F....was still good after a 


week. Other rubbers failed in 24 hours. 


Fire seals in the wings of the new B-58 
“Hustler” are made from Viton-coated asbes- 
tos fabric . . . resist heat, ozone, jet fuels, 
fumes and corona...are equivalent to stain- 
less steel in fireproofing qualities. 


Industrial wheels made of Adiprene L outlast 
rubber and plastic ... are outstanding in abra- 
sion resistance. They resist oils, mild acids 
and alkalies, temperature extremes, weather- 
ing and aging .. . are resilient and non-marring. 


DU PONT SYNTHETIC RUBBER MAKES TODAY’S PRODUCTS BETTER... 
TOMORROW'S PRODUCTS POSSIBLE 
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DO YOU HAVE THESE DU PONT DESIGN AIDS? 


ENGINEERING GUIDE TO THE DUPONT ELASTOMERS-Gives you spe- 
cific properties and applications of Du Pont elastomers plus comparative 
data on various other synthetic rubbers, chemical resistance tables, etc. 


INDUSTRIAL REPORT ON VITON®—A technical report on the fluid and 
temperature resistance of Du Pont’s new fluoroelastomer. Contains data 
on the performance of Viton in contact with 160 commercial fluids. 


DEVELOPMENT NOTES ON ADIPRENE® L—Discusses advantages and 
limitations of compounds made from Du Pont’s new liquid urethane 
elastomer. Includes data on physical, chemical and electrical properties. 


THE ELASTOMERS NOTEBOOQK-—A periodical published bi-monthly to bring 
you information on the successful application of Du Pont synthetic 
rubbers in all phases of industry. Subscriptions free on request. 


DU PONT TECHNICAL SERVICE—Du Pont synthetic rubber specialists, with 
experience involving all major industries, will gladly work with your 
supplier to develop elastomer products to fit your needs. 


For further information on Du Pont synthetic rubber or for any of the 
above Design Aids, contact: 


E. |. du Pont de Nemours & Co. (inc.) 
Elastomer Chemicals Department 391 


DISTRICT OFFICES 

AKRON 8, Ohio. 40 E. Buchtel Ave. at High St. 
ATLANTA 3, Ga. . 1261 Spring Street, N. W. 
BOSTON 10, Mass. 140 Federal Street 
CHARLOTTE 1, N.C... 427 W. Fourth Street 
CHICAGO 3, Ill. . 7 S. Dearborn Street 
DETROIT 35, Mich. . 13000 W. Seven Mile Road 
HOUSTON 6, Texas . 2601A West Grove Lane 
LOS ANGELES 58, Calif . 2930 E. 44th Street 
PALO ALTO, Calif. 701 Weich Road 
TRENTON 8,N. J. . 1750 N. Olden Avenue 


Du Pont of Canada, Limited 
MONTREAL 
TORONTO 


P. 0. Box 660 
85 Eglinton Ave., East 


Send overseas inquiries to: 

E. |. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Department, Export Div. 
Wilmington 98, Delaware 





SYNTHETIC RUBBER 
NEOPRENE HYPALON® VITON® ADIPRENE® 


Better Things for Better Living . . . through Chemistry 


Wilmington 98, Delaware 





Technician of New York Testing Laboratories places 
Kodak Industrial X-ray Film, Type AA, in position. 


Keeping tab on trim tabs 


Rigid inspection of American Airlines’ jets includes 
radiography of trim tabs to reveal any accumulation 


of water from condensation. 


At the altitude and speeds 
which jet aircraft fly, tempera- 
ture changes are frequent. This 
often means condensation— 
sometimes water accumulation 
in the honeycomb construction 
of the trim tabs. 

This is something American 
Airlines keeps track of in its 
periodic rigid inspections. Best 
way is by radiography. And 
New York Testing Laboratories 
was one company given the 
assignment. 

With a mobile X-ray unit, 
and using Kodak Industrial 
X-ray Film, Type AA, the 


inspection is made quickly and 


a lasting record obtained. 


In such inspections of assem- 
blies, in quality control, non- 
destructive testing, radiography 
provides a means of determining 
internal conditions. 


Producers of castings and 
makers of welded products find 
radiography a means of expand- 
ing their business and making 
sure only quality work is deliv- 
ered to the customer. 


Would you like to learn how 
radiography could help you ? 
Contact your Kodak X-ray 
dealer or write us for a Kodak 
Technical Representative to call. 


EASTMAN KODAK COMPANY 


X-ray Division 


€ For more information, circle No. 455 


Rochester 4, N.Y. 





Radiograph shows area where con- 
densate is entrapped in honeycomb. 


Read what Kodak 
Industrial X-ray Film, 
Type AA, does for you: 


© Speeds up radiographic exami- 
nations. 


@ Has high film contrast, giving 
increased detail visibility and 
easy readability at all energy 
ranges. 


@ Provides excellent uniformity. 


© Reduces the possibility of pres- 
sure desensitization under shop 
conditions. 
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Name your technological field .. . 
electronics, thermoelectrics, cryogenics, 
atomic energy, chemicals, construction, 
ceramics, or whatever .. . it’s safe to 
assume that ubiquitous lead plays a 
vital part in some facet of it. One rea- 
son why lead is found in so wide a 
variety of uses is research. The Lead 
Industries Association is sponsoring a 
worldwide cooperative research pro- 
gram in lead conducted in universities, 
private and public research institutions 
and individual companies. This is in 
addition to heavy research expenditures 
on lead conducted by companies both 
in and outside of the lead industry 
and governmental agencies. To keep 
lead one step ahead of the latest techno- 
logical developments, LIA also makes 
every effort to keep informed on all lead 
research, both its own and that of 
others. Some areas of current intensive 
investigation . .. and the results already 
achieved . . . are outlined in the follow- 
ing paragraphs. 


Electronics 


Ultra low-loss lead-fluxed ceramic di- 
electrics have already been perfected 
by LIA-sponsored research and put to 
use by commercial electronics manu- 
facturers. Currently, LIA-sponsored 
research in this field is centered on 
developing a new ultra low-loss ceramic 
dielectric incorporating alumina as the 
main crystalline compound. 


Lead piezoelectrics have opened the 
doors to many applications involving 
conversion of electrical to mechanical 
energy and vice versa. Stereophonic 
pick-ups, for example, have been made 
of lead zirconate-titanate. This material 
also greatly increases the operating 
range of missile devices, sonar trans- 
ducers, ultrasonic equipment, and 
many other systems. 


Vibration 


Although lead has been known as a 
vibration damp for many years, LIA- 
sponsored research is designed to de- 
velop engineering data which it is 
expected will add new dimensions to 
lead’s effectiveness in vibration control. 
Lead asbestos pads, for instance, were 
used in the foundations of the new 
Union Carbide skyscraper in New York 

. right over the dense network of 


railroad tracks leading into Grand Cen- 
tral Station! And, for the first time, they 
have been used to isolate vibration of a 
roof-top air-conditioning cooling tower 
on a New York skyscraper. 


Organolead Chemicais 


LIA is financing several extensive re- 
search projects, both here and abroad, 
in the field of lead chemicals with par- 
ticular emphasis on organolead com- 
pounds. While tetraethyl lead has long 
been the shining example of commerci- 
ally valuable organometallics, many 
other organolead compounds are being 
synthesized and their properties stud- 
ied for industrial usefulness. 


Cryogenics 


A large amount of scientific study is 
being devoted to the amazing conduc- 
tivity properties of lead at tempera- 
tures several hundred degress below 
zero. At this point, lead does a com- 
plete about face from its normal char- 
acteristics of being a poor conductor of 
electricity and becomes a supercon- 
ductor. Researchers are currently at 
work to capitalize on this phenomenon 
in computers and similar equipment 
which, as a result, might be significantly 
reduced in size. 


Emissivity 


Certain lead compounds . . . such as 
PbSe, PbS, PbO, and PbTe . . . have 
exhibited interesting heat emissive 
properties. Basic research is being con- 
ducted into the why’s and wherefore’s 
of this performance . . . and the possi- 
bilities of utilizing these properties to 
improve the efficiency of commercial 
heating and refrigeration systems. To 
date, the work has been concentrated 
on obtaining the room temperature 
emission properties of lead telluride, 
which is expected to have the highest 


emissivity of the compounds under 
consideration. 


Ceramics 


Research in a variety of ceramic appli- 
cations has already brought on the mar- 
ket several new and useful products 
such as lead-containing porcelain 
enamels for coating aluminum .. . lead 
glazes on bricks and light aggregate 
blocks . . . and leaded porcelain enarnel 
for coating chalkboards made of thin 
steel. Current research is intensively 
investigating the wettability of lead 
glazes on structural clay bodies with 
respect to clay body composition, lead 
composition of the frit, and firing 
atmosphere, and low-firing porcelain 
enamels for steel. 


Sound 


While lead is already noted as a sound 
isolation medium .. . heavily leaded 
plastics are currently being used for 
this purpose in the latest jet aircraft 
and helicopters...a continuing pro- 
ject is currently underway that entails 
a feasibility study for employing lead 
products in architectural structures for 
sound isolation. 


Anodes 


Impressed current systems . . . for the 
protection of iron and steel against 
corrosion .. . are coming under much 
study by industry. Lead alloy anodes 
are showing exceptional results in re- 
search programs dealing with this sub- 
ject. Already, installations have been 
made on ships, piers, bridges and other 
structures. 


No matter what your problem, there’s a 
good chance that lead may well provide 
your best solution. Why not find out? 
All you need do is write for the free 
advice of our scientists and researchers. 
The address: Office of Technical Infor- 
mation, Lead Industries Association, 
60 East 42nd Street, New York 17, N.Y. 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


Upgrading a product 


Good « Plenty of distributor caps are 
molded of Durez general-purpose phe- 
nolic. When cost is a prime factor, 
general-purpose does the job and does 
it well. 


Best « However, if you're shooting for 
something extra in a distributor cap (or 
in almost any electrical part), take a 
look at Durez 2271.This is an electrical- 
grade phenolic. A ¥%” test disk of it 
withstands 12 kv at 180° F in air for an 
hour or more without puncturing. The 
cost of this extra performance is low: 
weighing less than comparable elec- 
trical-grade materials, 227/ gives you 
more pieces per pound. 


Good « You'd be right in choosing 
Durez 791 Black for a piece like this 
telephone handset. You'd be able to 
count on low molding cost because of 
791’s fast cure. You'd get the required 
physicals in good balance. And the 
price of this wood-flour-filled material 
is low. 


Best * Then why do telephone men 
favor a different material, Durez 17225, 
for handsets? Because this wood-flour- 


and-flock-filled material provides even 
higher resistance to impact fractures. 
The rich black finish presents an un- 
yielding front to moisture and body 
acids. Bonus: a part that more than 
meets the specs—for fractions of a 
penny per piece. 


We could go on and on giving you case 
histories like these. Have you looked 
into the extras you can build into a 
product—at next-to-invisible cost—with 
Durez molding materials? To get a bet- 
ter idea of what these compounds can 
do for you, send for our illustrated 8- 
page Bulletin D400 listing properties, 
uses, advantages. 


CONSOLITE (CONSOLIDATED GENERAL PRODUCTS, INC.) 


Safer skylight 


Here’s a plastic skylight that retards fire. 

It’s made for use in hazardous loca- 
tions or wherever building codes are 
exceptionally strict. 

The material is fibrous-glass-rein- 
forced Hetron®. It will ignite only un- 
der direct hot flame, and snuffs out as 
soon as the flame source is removed. 

Weighing only half a pound per 
square foot, the skylight material will 
support a uniform load of 150 pounds 
per square foot. It is thermally stable 
from —65° to 200°F, and has great 


For more information on Durez materials mentioned above, check here: 
Phenolic molding compounds (8-page Bulletin D400). 
] Hetron fire-retardant polyester resin (data file). 


Check, clip, and mail to us with your name, title, company address. 
(When requesting samples, please use business letterhead.) 


DUREZ p.iastics Division 


1403 WALCK ROAD, NORTH TONAWANDA, N. Y. 


-] Durez Plastics News (mailed bimonthly ). 


e Something extra in molding 
compounds 


e Fire-retardant structural plastic 
e News notes for designers 





On keeping abreast 


How can a man keep up with all 
that’s new in thermosetting plastics? 

Well, it isn’t easy. But we can 
help. We mail out every 60 days a 
bulletin, Durez Plastics News. You 
can read it in 10 minutes. It gives 
a bird’s-eye view of what’s new in 
the use of Durez plastics. Every 
item is news—hot off the presses of 
leading molders the country over, 
whom we visit regularly. 

To get this bimonthly packet of 
ideas and information, just check 
the coupon. 











strength and shatter resistance even at 
subzero temperatures. 

Its thermal conductivity is only % 
that of glass, yet it can transmit 4% as 
much light as glass without giare. It 
delivers greater insulating effect than 
other skylight materials, at lower cost. 

Could any of these attributes help 
you design a better product? Hetron® 
is hard at work already in radomes, 
chemical ducts, blowers, boat hulls, 
housings, fume hoods, window panels, 
canopies. Data on self-extinguishing 
Hetron resins is yours for the asking. 


HOOKER 








HOOKER CHEMICAL CORPORATION 


CHEMICALS 
PLASTICS 
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dustries, Benicia, Calif. George Bauer, of Delong Corp 
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274 ft. high towers aboard the George F. Ferris showing method of installing hydraulic jacks built by Yuba Manufacturing Division, Yuba Consolidated In- 
, New York, is shown supervising construction while platform is being completed at Yuba’s Richmond, Calif., plant. 


YUBA gets quality-cost-delivery advantages 
by specifying 16 Sandusky cylinders 


Sixteen 500-ton hydraulic jacks built by Yuba, for 
which Sandusky supplied the main cylindrical bodies, 
enable the new pipe-laying barge, George F. Ferris, 
to operate in waters 200 ft. deep! 

This 5400-ton barge is equipped with four struc- 
tural steel towers 274 ft. high. Four jacks on each of 
the towers provide the power to lower these steel 
“legs” to the ocean floor, raise the barge above the 
surface of the water, or retract the towers to render 
the barge navigable. The steel jack cylinders are San- 
dusky Centrifugal Castings, made to the requirements 
of ASME Code-approved SA-217, Section VIII, Un- 
fired Pressure Vessels, to withstand operating pres- 
sures of 3000 psi. They were produced in 186” lengths, 


a 


SANDUSKY cs) 


machined to 24” O.D. with 2” thick walls and sec- 
tioned into four pieces 43” long. 

Yuba’s selection of Sandusky Centrifugal Castings 
was based largely on three essential factors: QUAL- 
ITY—meeting the exacting Code requirements . . 
COST-—saving about half the cost of an alternate 
method of manufacture . and DELIVERY—com- 
ing through on a tough time schedule by delivering 
all 16 cylinders within 21 working days! 

When you need cylinders from 7” to 54” in O.D. 
and up to 33 feet long it will pay you to get in touch 
with us. Write for our latest booklet, Your Solution 
To Cylindrical Problems containing data on more 
than 70 ferrous and non-ferrous alloys, 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO— Stainless, Carbon, Low-Alloy Steels — Full Range Copper-Base, Nickel-Base Alloys 
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... AT A GLANCE 


Cold drawing significantly increases the strength of nickel at temperatures up 
to 900 F, recent research indicates. The strengthening effect disappears when the 


cold drawn metal is exposed to higher temperatures. 
Source: National Bureau of Standards, Dept. of Commerce, Washington 25, D. C. 


Epoxy coatings have better resistance tocorrosion than alkyd, phenolic and other 
coatings after being exposed to air, water, industrial fumes and sunlight for five 
years. Outdoor aging tests show that film deterioration of an epoxy coating follows a 
pattern of loss of gloss, followed by checking, blistering or peeling, but never by 


undercutting of the coating by rust or corrosion. 
Source: D. E. Floyd and D. Glaser, General Mills, Inc., 2010 E. Hennepin Ave., Minneapolis 13, Minn. 


‘Hot cracking’ tendencies of metals can be predicted accurately and quickly by a 
new test that can be completed in a “matter of minutes,” according to a Westinghouse 
report. Details have not been revealed. Conventional tests usually require weeks or 


months to complete. 
Source: F. C. Hull, Westinghouse Electric Corp., 3 Gateway Center, P. O. Box 2278, Pittsburgh 30. 


Aging characteristics of rubber vulcanizates at various temperatures can best be 
evaluated by using elongation data. Tests show that elongation decreases during 
aging for all types of rubber vulcanizates, whereas tensile strength and modulus may 
increase, decrease, or remain essentially unchanged. 


Source: J. Mandel, et al., National Bureau of Standards, Dept. of Commerce, Washington 25, D. C. 


An improvement in the structure of cast iron—in the form of more large 
graphite flakes—can be obtained by adding small amounts of calcium to molten 
iron, recent research indicates. The calcium reacts with carbon in the iron to 
form calcium carbide particles on which the graphite flakes grow. Large graphite 
flakes give iron machinability, wear resistance and many other valuable properties. 
Previously, silicon was used to promote graphite flake growth in cast iron. 


Source: H. L. Womochel, Michigan State University, East Lansing, Mich. 


More meaningful data on environmental stress cracking of polyethylene can be 
derived from a new test in which a constant stress is applied to test specimens. In 
previous methods the stress was not held constant from specimen to specimen but was 
varied with rigidity of the molded resin being tested. The developer says the new 


test method can be used to evaluate polyethylene of any density or degree of flexibility. 
Source: L. L. Landers, Union Carbide Plastics Co., Div. of Union Carbide Corp., 420 Lexington Ave., New York 17. 


Wear resistance of various electroplates can be improved by alloying with 
molybdenum. Wear resistance of a hard chromium electroplate alloyed with 1% 
molybdenum was increased 3 to 8 times over that of an unalloyed hard chromium 
electroplate. Molybdenum has also been found to improve hot hardness, and mag- 
netic and electrical properties of various electroplates. 


Source: Literature survey by J. Z. Briggs and H. W. Schultze, Climax Molybdenum Co., 500 5th Ave., New York 36. 


MARCH, 1960 ¢« 103 





Metalogics in 


The big difference in Ryerson cold finished bars— 


consistent machinability 


When you buy cold finished bars from the nation’s 
largest supplier of steel from stock — Ryerson— you 
can always count on optimum machinability with 
dependable consistency. Setup headaches, produc- 
tion snarls and rejects are reduced to a minimum 
because the rigid quality controls of Ryerson 
Metalogics assure uniformity of stock from one 
lot to another. 

In addition to this consistency, Metalogics offers 


you unequaled service in depth. With 118 years of 
steel service experience, Ryerson has helped solve 
every conceivable kind of machining problem. And 
Ryerson stocks are the nzxtion’s largest, including 
even the hardest-to-get types and sizes. So Ryerson 
specialists are able to recommend the very best steel 
for any given application. 

For consistent optimum results .. . plus on-time 
delivery, be “‘Metalogical’’—call Ryerson. 


STEEL+ALUMINUM + PLASTICS » METALWORKING MACHINERY 


METALOG/CS 


Joseph T. Ryerson & Son, inc., Member of the 


S) RYERSON STEEL 


Steel Family 
® 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DETROIT + HOUSTON * INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK + PHILADELPHIA + PITTSBURGH + ST. LOUIS * SAN FRANCISCO + SEATTLE + SPOKANE + WALLINGFORD 


For more information, turn to Reader Service card, circle No. 399 
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Gears of hardened pearlitic malleable iron resist wear. 


Here are the latest data on 
pearlitic malleable irons, 
adapted from the Malleable 
Iron Castings Handbook 
just published.* 


Properties of Pearlitic Malleable Irons 


@ Because of its excellent castability, high strength, 
good properties at elevated temperatures, resistance 
to fatigue, adaptability to surface and through 
hardening, wear properties, and ease of machining 
(with excellent surface finish), pearlitic malleable 
iron is specified for applications in which long, rigor- 
ous service is required. Virtually every major indus- 
try uses pearlitic malleable castings extensively for 
parts such as gears, connecting rods, armament 
components, chain links and sprockets, Diesel pistons 
and valve elements, camshafts, crankshafts and 


Room temperature properties 


Tensile properties 
Pearlitic malleable 
available with a wide range of 
tensile properties. Generally, the 
high strength grades have rela- 
tively low ductility, and the high 
ductility grades have intermedi- minimum 
ate strength properties. Tensile for 


irons are or higher, 


* Published by the Malleable Founders Se- 
ciety in Feb '60. 


Yield 


strengths of 65,000 to 120,000 psi 
yield 
45,000 to 100,000 psi or higher, 
with elongations of 16 to 2% in 45010... 
2 in. are obtainable in the grades 
regularly produced. Table 1 lists 50007 
tensile 
seven grades 
malleable iron specified by ASTM. 
strength 


transmission parts, to name only a few representa- 
tive examples. 

What is pearlitic malleable iron? The term is 
applied to the class of malleable iron which, by special 
processing, contains temper graphite nodules and 
some 0.3-0.9% combined carbon in closely controlled 
quantity, form, and distribution throughout the 
matrix. It is distinguished from the ferritic grades 
of malleable iron by the combined carbon found in 
the matrix (from which the characteristic qualities 
of pearlitic malleable castings arise). 


TABLE 1—TENSILE PROPERTIES OF 
PEARLITIC MALLEABLE IRON* 





Ten Str Yid Str | Elong 
Grade (min), (min), | (in2in., 
a psi psi | min), % 


45,000 10 
45,000 | 7 
48,000 | 

50,000 

53,000 


strengths of 





65,000 
45007... 68,000 
48004 . 70,000 
; 75,000 
requirements 53004 80,000 
of pearlitic 60003 80,000 60,000 
80002 100,000 80,000 


*As required by ASTM A220-55T. 








is generally 
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Dron (ASLO BP 
Nodular iron (A339-55) 
Manganese bronze (8/47-52) 
Aluminum bronze (8148-52) | 
MLiLiiZi4.\ Medium strength carbon stee/ ( A27-55) 
ZLLLiiLi/Z44 Standard malleable iron (A47-52) 
JZii2A.\ Aluminum base alloy (826-55T) 
//A | Nickel silver (8/49-52) 
UZ] Tin bronze (8143-52) | 


ZZZZA._.\ Magnesium base alloy (88O-55T) 
VZZLA) Red brass (8/45-52) 
ZZZA\ Yellow brass (8146-52) 








| Minimum volue 
EC] Moximum voluve 


eee | 


ed: close to tensile strength 
i l J rl 








1—.Minimum yield strength of some cast alloys, as specified by ASTM. 





Combined Carbon, 


i L ee ee 
255 207 170 143 121 

Brinell Hardness Number 
2—Correlation of hardness and car- 


bon content of pearlitic malleable iron. 





BO 200 220 240 260 280 300 320 
Brineli Hordness Number 


3—Hardness vs yield and tensile 
strengths of pearlitic malleable iron. 
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specified either at an offset of 
0.2% or at an extension under 
load of 0.5%. Yield strengths 
of pearlitic malleable irons are 
compared graphically with speci- 
fied values for other ferrous and 
nonferrous metals in Fig 1. 

The ratio of yield strength to 
tensile strength is 0.65 to 0.9, the 
ratio for  high-tensile-strength 
irons being in the upper part of 
this range. The modulus of elas- 
ticity of representative pearlitic 
malleable irons is 25.5-28.0 < 10° 
psi. 
Hardness 

Selection of the grade of pear- 
litic malleable to be used in a par- 
ticular application may be deter- 
mined by the hardness required 
in service. Since pearlitic malle- 
able castings are used in so many 
components subject to frictional 
wear and abrasion, such as gears 
and rocker arms, the wide range 
of hardness available in the ma- 
terial is important. 

Brinell hardness numbers com- 
mon to the ASTM grades of pear- 
litic malleable range from 163- 
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269. In addition, surface or 
through hardening can be per- 
formed. 

Where the specimen is too small 
to be tested by the Brinell method, 
or where the Brinell indenter 
might be objectionable on a fin- 
ished surface, the Rockwell test 
may be used. Rockwell B and G 
scales may be employed satisfac- 
torily for the ranges of hardness 
common to most pearlitic malle- 
able irons. 

Hardness of pearlitic malleable 
castings increases with combined 
carbon content. This is illustrated 
in Fig 2 which plots combined 
carbon content vs Brinell hard- 
ness for one type of pearlitic 
malleable that was air quenched 
from 1680 F and tested after tem- 
pering. Hardness is related to 
tensile and yield strength as shown 
in Fig 3. It can be seen in Fig 
3 that, while tensile strength is 
not affected by the quenching 
medium, yield strength is influ- 
enced, particularly at the higher 
hardness levels. 

Fatigue strength 

It was determined in one study 
that the fatigue ratio for pearlitic 
malleable is approximately 0.40. 
Fifty-five unnotched fatigue spec- 
imens were machined from stand- 
ard tensile bars cast from the 
same ladle of duplexed white iron, 
which was converted into three 
sets of pearlitic malleable of ap- 
proximately the same hardness 
by three different heat treat- 
ments. After running the speci- 
mens at 7000 cycles per min on a 
Krouse rotating beam machine, 
the fatigue limit was found to be 
40,000 psi at 10 million cycles. 
Tensile strength of the specimens 
averaged 100,000 psi. 

In another study, at the Uni- 
versity of Illinois, the median 
fatigue limit for a pearlitic mal- 
leable iron was found to be 32,650 
psi in reversed torsion. Ninety- 
five per cent of all specimens 
would be expected to survive 10 
million cycles at 30,300 psi (see 
Fig 4). Specimens were made 
from a duplexed, high strength, 
oil quenched and tempered pear- 
litic malleable iron and had a test 
section 0.250 in. in dia X 0.875 in. 
long. These were machined from 





1 in. dia x 6 in. long bars. Test- 
ing was performed at a constant 
amplitude torsional deflection, op- 
erating at 1730 cycles per min. 
Seven specimens which did not 
fail after 10 million cycles were 
rerun at higher stress levels to 
obtain additional finite life data. 
Notch sensitivity—Prior to ac- 
cepting pearlitic malleable iron as 
a replacement for forged AISI 
1046 steel crankshafts, one auto- 
mobile manufacturer ran dyna- 
mometer tests on the two mate- 
rials and obtained comparable 
fatigue properties. Notched im- 
pact fatigue tests were also run 
on specimens machined from the 
counterweights of pearlitic mal- 
leable crankshafts. Angle of the 
notch was varied from 10 to 30 
deg. Notch sharpness did not 
affect the fatigue test results. 
Shot peening—Fatigue life of 
pearlitic malleable iron is ex- 
tended manyfold by adequate shot 
peening in critical locations to 
place the surface in compression. 
The degree of this improvement 


depends upon the type of fatigue 
loading, the design of the casting, 
and the efficiency of the shot 
peening operation. Maximum 
benefits are obtained if particular 
attention is given to those sur- 
faces that are to be subjected to 
the greatest tensile stresses. In 
one series of tests, the life of 
pearlitic malleable specimens was 
increased some 50 times by shot 
peening (see Fig 5). 
Damping capacity 

The specific damping capacity 
(the ratio of the energy lost in 
one vibration cycle to the total 
energy of that cycle, expressed as 
as a percentage) of pearlitic mal- 
leable irons has been determined 
from three sets of specimens: one 
made by air cooling and temper- 
ing to a hardness of 223 Bhn, and 
two others made by oil quenching 
and tempering to hardnesses of 
212 Bhn and 255 Bhn, respec- 
tively. All three materials gave 
almost identical results. 

When stress levels increased 
from 5000 psi to 35,000 psi, spe- 





The manufacture of pearlitic 
malleable iron starts with the 
production of white iron cast- 
ings in which the carbon is in 
the combined form. These are 
basically the same white iron 
castings that are converted into 
standard malleable by a malle- 
ablizing heat treatment. (In the 
manufacture of one general type 
of pearlitic malleable iron, how- 
ever, the metal composition is 
altered by alloying to facilitate 
heat treatment, to improve cer- 
tain properties, or both.) 

The second step in the pear- 
litic malleable process, heat 
treatment, starts out as in the 
production of ferritic or stand- 
ard malleable castings. In all 
grades of pearlitic malleable 
iron, first-stage graphitization 
is carried to completion. There- 
after the processing departs 
from the usual malleablizing 
treatment in one of two ways: 

1. The controlled rate of cool- 
ing through the eutectoid range 
is kept rapid enough to retain 





How Pearlitic Malleable Is Made 


a desired amount and type of 
combined carbon in the matrix. 
Liquid or air quenching and 
closely regulated furnace cool- 
ing are two ways employed to 
obtain this transformation prod 
uct. 

2. Pearlitic malleable is pro- 
duced by reheat-treating fully 
malleablized castings to recom- 
bine a desired quantity of car- 
bon and retain it in the matrix. 

Whatever the method, approx- 
imately 0.3 to 0.9% combined 
carbon — depending upon the 
properties desired in the partic- 
ular grade—is retained in the 
matrix of pearlitic malleable 
castings. Higher strength and 
hardness requirements generally 
necessitate controlled combined 
carbon in the upper part of the 
range. In most grades the 
matrix is later modified by a 
further treatment which tem- 
pers the as-quenched structure, 
raises its ductility, improves 
machinability, and increases 
uniformity. 








cific damping capacity increased 
from approximately 1.9% to5.3%. 
Pearlitic malleable can therefore 
be expected to damp out vibra- 
tions somewhat better than Grade 
B cast steels and nodular cast 
irons, but not quite so well as 
standard malleable. 
Shear strength 

Shear strength determinations 
were made on a series of pearlitic 
malleable irons that ranged in 
tensile strength up to more than 
125,000 psi. Values for shear 
strength from 65,700 psi to 102,- 
550 psi were obtained. Shear 
strengths thus fell within 70 to 
85% of the tensile strengths. 
Torsional properties 

Torsional properties of pear- 
litic malleable irons were deter- 
mined by ASTM A260-47, using 
multiple samples of all the grades. 
Modulus of rupture was found to 
be approximately equal to the 
tensile strength of the material. 
Modulus of elasticity in torsion 
was found not to vary with the 
grade of pearlitic malleable, aver- 
aging 9.97 * 10° psi (range 8.79 

10° psi to 10.71 X 10°* psi). 
Yield strengths in torsion ranged 
from 24,500 to 82,300 psi, and 
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x — Retested specimens 
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4—S-N curve for torsional fatigue 
loading of pearlitic malleable iron. 
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Shot peened 
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5, ~~ 10,000,000 
Number of Cycles 
5—Effect of shot peening on fatigue 
life of pearlitic malleable iron. 
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TABLE 2—CANTILEVERED UNNOTCHED 
IMPACT PROPERTIES 





Ten Yid Elong Impact 
Str, Str, (2 in.), Str, 
psi psi % Bhn ft-lb 





69,500 
81,100 


47,100 11.0 163 68.3 
54,650. | 13.0 183 82.7 








TABLE 3—TENSILE IMPACT PROPERTIES 





Ten 
Ten Yid Elong Impact 
Str, Str, (2 in.), Str, 
psi | psi xy Bhn | ft-lb 





85,000 
85,700 
90,100 
106,400 
123,100 


56,400 15.0 84.3 
56,900 8.0 62.2 
64,700 9.0 67.3 
90,400 4.5 31.0 
111,500 2.5 19.5 








varied inversely with angle of 
twist (363 to 69 deg). 
Compressive strength 
Compressive yield strength is 
approximately equal to yield 


strength in tension for pearlitic 
malleable irons. Both compressive 
strength and modulus of elasticity 
in compression are independent 
of other properties. Compressive 
strength ranges from 197,000 to 
290,000 psi for specimens rang- 
ing in hardness from 180 to 340 
Bhn. Compressive strength may 
be increased by supplementary 
heat treatment. Modulus of elas- 
ticity in compression is approxi- 
mately 23.2 X 10° psi. 
Impact resistance 

There is no universally accepted 
test for evaluating the impact re- 
sistance of all materials. Test 
results are affected by method of 
loading, presence or absence of 
stress-raisers and their geome- 
tries, size and shape of the test 
specimen, and temperature. A 
number of different procedures 
have been employed for evaluat- 
ing impact properties of pearlitic 
irons. Some of the results: 

Cantilevered unnotched—Speci- 


mens of two pearlitic malleable 
materials, one made by batch 
melting, the other by duplexing, 
were tested at room temperature. 
The averaged values for 0.505-in. 
dia bars are shown in Table 2. 

Charpy V-notch—Bars of spher- 
oidized pearlitic malleable iron 
gave maximum values up to about 
14 ft-lb. While this may seem to 
be a relatively low energy value, 
the material exhibited tough or 
ductile-type characteristics when 
subjected to shock loading. Brittle- 
type fracture developed when im- 
pact values dropped to about 4 or 
5 ft-lb and temperature was low- 
ered. Charpy unnotched tests on 
both air cooled and oil quenched 
pearlitic malleable specimens gave 
impact values of 22 to 35 ft-lb. 

Tensile impact—tTests at 76 F 
carried out with specimens con- 
forming to Type V, Fig 9 of 
ASTM E23-47T (appendix) re- 
sulted in the averaged properties 
shown in Table 3. 





Effect of temperature 


Short time tensile properties 
The effect of high temperature 
exposure on the hardness and ten- 
sile properties of both alloyed and 
unalloyed pearlitic malleable irons 
was investigated using a base 
iron that was duplex melted and 
contained 2.6% total carbon and 
1.4% silicon. Room temperature 
properties of the pearlitic malle- 
able specimens were 90-92,000 psi 
tensile strength, 60-72,000 psi 
yield strength, 4% elongation in 
2 in., and 229 Bhn. When this 
iron was heated to 1000 F, held 
for 1 hr at temperature, and 
tested, tensile and yield strengths 
of the unalloyed pearlitic malle- 
able dropped to 46-47% of their 
room temperature values; elonga- 
tion increased to 14% in 2 in., or 
350% of room temperature values. 
At temperatures of 1100 and 
1200 F and at longer exposure 
times, the effect was even more 
marked. However, metal alloyed 
with about 0.3% or more molyb- 
denum showed much better sta- 
bility at elevated temperatures 
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even after 1000 hr exposure. The 
alloy addition served to stabilize 
the pearlitic matrix and _ to 
strengthen the structure. 

While there may be a small 
decline in tensile strength of some 
pearlitic malleable irons at tem- 
peratures up to about 300 F, it 
may be generally concluded that 
normal room temperature tensile 
strengths will prevail up to 700 F, 
above which strength falls off and 
ductility rises. 

Stress—time to rupture 

Effect of the molybdenum alloy- 
ing addition is further shown in 
Fig 6. Both alloyed and unalloyed 
pearlitic malleable irons made by 
air quenching and tempering to 


+ .00/% Mo 
| 0Q/9% Mo 
005/% M 


Stress, \OOOpsi 


a ae Tap00 
Rupture Time, hr 
6—Stress-rupture is affected by al- 


loying. 
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7—Alloying helps maintain higher 
hardness at elevated temperatures. 


229 Bhn were tested at 1100 F 
to obtain the values presented. 
After 100 hr the unalloyed speci- 
mens ruptured at 6000 psi; after 
1000 hr rupture occurred at about 
4200 psi. Stress-time to rupture 
values for the molybdenum-alloyed 
pearlitic malleable irons were 
about 40% higher than those for 
the unalloyed irons. 





Hardness 

In short-time exposure tests 
(15-20 min), hot hardness of 
three different grades of air 
quenched and tempered pearlitic 
malleable iron dropped slightly 
between room temperature and 
200 F, but was fairly constant 
between 200 and 800 F. Above 
800 F, hardness fell markedly. 

Hardness of both unalloyed and 
molybdenum-alloyed pearlitic mal- 
leable iron has also been deter- 
mined at room temperature after 
prolonged exposure to tempera- 
tures of 1000, 1100 and 1200 F. 


The results of these tests are 
plotted in Fig 7. Lengthy high 
temperature exposures of the un- 
alloyed pearlitic malleables caused 
softening. Hardness fell off rap- 
idly during the first 25 hr at 
1200 F, during the first 100 hr 
at 1100 F, and during the first 
400 hr at 1000 F. Alloying delays 
the softening reaction and raises 
the final (minimum) hardness. 
Impact 

Investigators at the U.S. Naval 
Research Laboratory have em- 
ployed a drop weight test to estab- 
lish the nil ductility transition 


temperature and evaluate the 
shock toughness of several metals. 
They found good correlation be- 
tween the drop weight test and 
the Charpy V-notch impact test. 
For pearlitic malleable irons made 
by reheating, air quenching, and 
tempering to a Brinell range of 
160-190, the transition from a 
tough to a brittle failure occurs 
within the temperature range of 
—10 to —70 F. Higher silicon and 
phosphorous contents, and greater 
combined carbon in the matrix 
(i.e., stronger, harder irons) tend 
to raise transition temperature. 





Other useful properties 


Design versatility—The molten 
white irons from which pearlitic 
malleable castings are made have 
high fluidity, permitting compli- 
cated shapes to be cast in pear- 
litic malleable. Good surface fin- 
ish and close dimensional toler- 
ances are possible. 

Freedom from casting stresses 

-Pearlitic malleable iron cast- 
ings, like those of standard malle- 
able iron, are produced by a 
manufacturing process in which 
heat treatment is both integral 
and_=_ essential. Any internal 
stresses that may have occurred 
as the casting solidified and cooled 
are removed by this treatment. 

Machinability—Pearlitic malle- 
able irons machine readily, but, 
because of their combined carbon 
content, somewhat less so than 
the standard malleables. The wide 
range of hardness and structure 
obtainable in pearlitic malleable 
irons makes it possible to adjust 
the degree of machinability 
deemed suitable for a particular 
requirement. 

In the production of shotgun 
frames (Fig 8) machining was a 
major factor when the frames 
were originally hogged out of 
steel forgings. Conversion to 
pearlitic malleable castings elimi- 
nated much costly machining, not 
only through coring of the holes 
but also because of the superior 
machining qualities of the cast 
material. The savings in machin- 


8—Shotgun frame was formerly hogged out of a steel forg- 
ing. Making frame of pearlitic malleable resulted in reduc- 
tion of machining costs greater than cost of new frame itself. 


ing alone exceeded the cost of the 


casting. Moreover, an excellent 
machine finish was obtained. 

Tests of pearlitic malleable 
iron, in which machinability was 
evaluated by drilling tests and 
expressed as the horsepower re- 
quired to remove a cubic inch of 
material per minute, led to the 
conclusion that machinability 
bears some relation to yield 
strength and hardness, as shown 
in Fig 9. 

Wear resistance—Pearlitic mal- 
leable irons are generally pre- 
ferred for applications in which 
wear resistance is a desirable 
property. Though not all pear- 
litic malleable irons have equal 
resistance to wear, the higher 
indentation hardness and stronger 


structure available through proper 
composition and heat treatment 
lead to excellent performance in 
such parts as gears, camshafts, 
chain links, and rolls. Hardened 
pearlitic malleable iron is often 
specified for gears. 


7 


Yield strength . 
At 
a Je «* Hardness 


- 


Power, hp/cu in./min 


© Air cooled ond drown 
40 SO 60 70 #460 90 
Yield Strength (0.2% offset), 1000 psi 
40 160 160 200 220 240 260 
° Brinel! Hordness Number 
9—Hardness and yield strength are 
related to machinability. 
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Molded Vinyl 
Plastisols 


Five Problems 


PROBLEM—Simplify assembly of Fram 


— 


Auto air filter 
filter. 


SOLUTION—Viny] 


plastisol, molded-in-place against 


paper filter medium and fused on hot plate, forms em- 


» 





They Have Solved 


bedment for paper, maintains structural integrity of filter 
shape, and forms gasket for attachment to motor mount. 
(See p 112 for how it’s done). 


Replaces metal ring and 


precut gasket, both of which had to be adhered to end 


of filter element. 


RESULT—35% reduction in production cost. 





Four Ways to Fabricate Them 


@ The versatility of flexible PVC 
(polyvinyl chloride), coupled with 
the ease of molding of a liquid 
casting material—this is the key 
attribute of vinyl plastisols. Be- 
cause properties can be virtually 
the same as those obtainable in 
conventional PVC (see box on p 
113), the design and production 
benefits inherent in plastisol form- 
ing techniques are the important 
things to Typical 
benefits, as shown in the accom- 


understand. 


panying case histories, are reduc- 
tion in tooling costs, replacements 
of several production steps, and 
forming of shapes uneconomical to 
form by other techniques. 
Essentially, a vinyl plastisol is 
a fine-particle liquid dispersion of 
PVC in a plasticizer. The plasti- 
sol is formed in a liquid state and 
fused with heat to produce a 
flexible PVC material. Although 
plastisols usually cost somewhat 
more than conventional PVC 
(typical materials costs may be 
about 40-65¢ per lb for plastisols 
vs 27¢ per lb for an extrusion 
grade PVC), the cost of a part de- 


110 *« MATERIALS 


pends on the production method 
and volume, and may be lower 
than for parts formed by conven- 
tional techniques. Cycle time, in- 
cluding fusion time, 
usually averages about 15 min., 
depending on mass of material. 


gel and 


in-place-molding 
provides parts such as gaskets 
or seals permanently attached 
to other components. It often 
replaces several production 
steps. 


The process—Surfaces against 
which the plastisol is to be applied 
must be either porous or prepared 
by roughing to provide a mechani- 
cal key with the plastisol. In many 
cases, the part against which the 
plastisol is applied serves as the 
mold, e.g., self-sealing nuts for 
sheet metal fastening, and crown 
closures for containers. In other 
cases, inexpensive molds must be 
fabricated. 

The plastisol can be applied 
through a simple nozzle with little 
pressure. It is then heated to 300- 
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400 F which causes gelling and 
fusing. 

Design factors—Design limita- 
tions imposed by the process are 
those inherent in most casting 
eperations. Quality of external 
detail is dependent on the finish 
of the mold. 

Benefits of the process usually 
result from elimination of fabri- 
cation and assembly steps, such as 
those shown in the air filter 
application above. For example, 
when a plastisol is applied to a 
self-sealing nut for metal-metal 
fastening, it usually replaces some 
type of precut sealing washer. In 
the case of crown closure linings, 
it replaces precutting, stocking 
and adhering of composition cork 
linings. The plastisol is merely 
injected into the cap and fused. 


Rotational casting 
produces totally enclosed hol- 
low parts at a high production 
rate. Detail finish is on the ex- 
terior of the part. 

The process—A premeasured 
quantity of plastisol is poured 
into half of a two-part mold. The 
mold is closed, clamped and ro- 
tated in two planes. Simultane- 





Vitrified clay pipe PROBLEM—Reduce pipe-laying 
time and labor; improve joint seal. 

SOLUTION—Viny] plastisol gasket applied to bell and 
spigot during production of pipe. During field connec- 
tion, worker merely applies solvent cement to gasket, 
causing fusion when pipe is connected. Replaces calking 
operation previously required in the field. 
RESULTS—Pipe laid two to three times faster; sea! is 
watertight; pipe can be laid under water. 


Akron Presform Mold Co. 
Hobby horse bodies PROBLEM—Mold totally en- 
closed bodies with detailed surfaces at economical] high 
production rates. 
SOLUTION—Viny] plastiso] bodies rotationally cast at 
high production rate. 
RESULTS—Excellent detail: virtually unlimited color- 
ability; resilient vinyl] provides safety feature; total en- 
closure precludes sharp edges; high production rate re- 
minimum costs, 


sults in 





Mesinger Mfg. Co. 
Bicycle seat PROBLEM—Simplify assembly of bi- 
cycle seat. 
SOLUTION 
replacing stitched cover. 
RESULTS—Low cost, simulated leather seat “envelope” 
formed rapidly and economically. Padding and springs 
added easily with no need for stitch-assembly. 


Rotationally cast vinyl plastisol seat cover, 


ats : 


Cable splice case PROBLEM—Case must be 1) dirt 


Avnet Electronics Corp.; Robertson Electric Co., Inc. 


and moisture-tight, 2) resistant to weather and soil 
burial, 3) electrical insulating, 4) held to relatively close 
dimensions internally, 5) easy to close and reopen, and 
6) simple to install. 

SOLUTION—Dip-molded plastisol cases on conveyorized 
assembly line meet these requirements at minimum cost; 
replace metal cases both above and below ground. 
RESULTS—Installation time in some cases reduced to 
one-fourth or one-half time previously required. 
can be reopened easily for repairs. 


Cases 





ously, it is heated to about 500 F, 
producing a temperature of about 
375 F on the interior. The hot 
mold surface gels and fuses the 
plastisol as it is dispersed evenly 
ever the mold surface by centri- and up) 
fugal force. Rotation is halted can 
and, after cooling, the mold is 


opened and the part removed. 
Multiple-spindle machines, with 
gang molds on each spindle, pro- 
vide high production rates. Equip- 
ment is expensive (about $20,000 
but volume production 
provide low per-part 
For example, often one man oper- 


ates a 6-spindle machine, each 
spindle having a gang of 20 
molds. Typical cycle may be about 
15 min. Both batch and continu- 
cus-type machines are available. 

Design factors—Shapes adapt- 
able to rotational molding usually 
have a hollow center. Typical 


costs. 
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spherical shapes are balls and 
artificial fruit; typical irregular 
shapes are hobby horses, bicycle 
seats, auto air ducts, and dolls. 

In general, wall thickness 
should be 0.020 in. or greater. 
Variation in thickness can be pro- 
duced either by 1) altering mold 
thickness to control intensity of 
heat in different sections, or 2) 
camming the equipment to pro- 
duce eccentric rotational motion. 
Variation in wall thickness can 
generally range from 0.020 to 0.10 
in. 

As shown in the photo of the 
hobby horse bodies on p 111, in- 
tricate contours and sharp reentry 
angles can be produced with fine 
detail. Internal mold finish can 
provide a wide range of textures, 
including simulated _ stitching. 
Vinyl lacquers can be applied 
after molding to provide addi- 
tional effects. 


Slush molding 


provides economical, small and 
large volume production of hol- 
low shapes open at one end, 
with no parting line. Detail 
finish is on the exterior of the 
part. 


The process—Although not as 
mechanized and precise as rota- 
tional casting, slush molding is 
somewhat similar. It differs in 
that 1) a one-piece mold open at 
one end is used, and 2) no cen- 
trifugal force is used. It can be 
conveyorized for large volume pro- 
duction. 

The one-piece mold is preheated 
and filled with plastisol. The ma- 
terial next to the hot mold wall 
gels, and the residue is poured 
out. The gelled material is fused 
at about 375 F and, when cool, is 
stripped from the mold. The mold 


preheat temperature and dwell 
time before pouring off the resi- 
due determine the wall thickness 
of the part. In some cases, a 
double pour is used—the first in 
the cold mold to eliminate air 
pockets; the second after the mold 
has been brought to temperature 
Design factors—Parts must 
have an open end since slush 
molded parts are stripped from a 
one-piece mold. The flexibility of 
plasticized vinyls allows parts 
with relatively drastic undercuts 
to be stripped. The one-piece 
mold also eliminates parting lines, 
reducing finishing operations. 


Dip molding 
or mandrel dipping provides 
economical, small or large vol- 
ume production of parts with 
internal detailed surfaces. 

The process—A male mold is 





HERE’S HOW THE PLASTISOL FILTER GASKET SHOWN ON P 110 IS APPLIED 


1 Fill inexpensive mold with liquid vinyl plastisol. 


3 Repeat process on other end of filter. 


2 Embed paper 


ge lling and fusion. 


filter in liquid on hot plate, causing 


4 Strip mold from fused vinyl; filter is now complete. 





preheated to about 375 F and 
dipped into the liquid plastisol. 
The plastisol adjacent to the mold 
gels, and after sufficient wall 
thickness has been built up the 
mandrel or mold is withdrawn 
from the plastisol. Withdrawal 
should be at a rate that does not 
exceed the rate at which the 
liquid residue drains from the 
gelled coating. The gelled coating 
is fused at a temperature of about 
350 F. The part should then be 
stripped while it is still somewhat 
warm. 

Design factors—Dip molding is 
usually best suited to production 
of slender, oblong shapes. Wall 
thickness is determined by tem- 
perature of the mold and time of 
immersion. 

Generally, shoulders on the 
mold should be gradual to avoid 
air entrapment as the mold is im- 
mersed. Remember that the part 
must be stripped from the mold, 
and the degree of undercut per- 
missible depends on the elongation 
of the plastisol. 


Other techniques 


Solid castings—Plastisols can 
be cast in inexpensive molds to 
produce solid shapes with no 
weight loss and exceptionally little 
shrinkage. Theoretically, there is 
no limit to the mass that can be 
cast, though heat transfer con- 
siderations during fusion may in 
some cases impose practical limits. 
Fusion will be complete when the 
material reaches a temperature of 
from 275 to 400 F. Fusion time, 
of course, depends on the mass, 
e.g., 5-min exposure to 350-375 F 
is generally required to fuse a 
0.025-in. section. When casting a 
large volume, the plastisol should 
be formulated for maximum heat 
resistance. 

Typical applications for solid 
castings include preformed gas- 
kets and bushings, laboratory 
models, display plaques and flex- 
ible molds. 

Coatings — Although plastisol 
coatings form a subject in them- 
selves, they should be considered 
along with plastisol moldings and 
castings. (For additional infor- 
mation see “Vinyl Coatings for 





A plastisol is a liquid disper- 
sion of finely divided PVC (poly- 
vinyl chloride) resin in a plasti- 
cizer. It is usually 100% solids 
with no volatiles; a plastisol 
whose volatile content exceeds 
5% of the total weight is called 
an organosol. 

When a plastisol is heated, the 
plasticizer solvates the resin 
particles and the mass gels. On 
continued application of heat the 
mass fuses to become a conven- 
tional thermoplastic PVC mate- 
rial. 

In general, the wide range of 
properties that can be obtained 
by formulating injection or com- 
pression molded flexible PVC 
can also be obtained in fused 
plastisols. In some cases, range 
of properties is even wider, e.g., 
hardness, Because of this flexi- 
bility in formulating, few stand- 
ards exist, and specific property 
data are relatively meaningless. 
However, the following general 
ranges are indicative of proper- 
ties obtainable in plastisol parts 
(as well as molded flexible PVC). 

Hardness—Shore A10 to D65. 

Specific gravity—1.17 to 1.35. 

Tensile strength — 500-2700 
psi. 

Elongation—150-600%. 

Flexibility—V ariable over wide 
range. Generally, flexibility de- 
creases with increased hardness. 

Resilience and set—Flexible 
PVC, though elastomeric, does 
not have the resilience of rub- 
ber. Its retraction is much more 
gradual. For example, standard 
compression set tests applicable 
to rubbers do not give meaning- 
ful results with PVC. PVC’s 
recover from compressive defor- 
mation much more gradually 
than do rubbers. 





Properties of Vinyl Plastisols 


Effects of heat—Conventional 
flexible PVC resists heat up to 
about 150 F. Specially formu- 
lated compounds can provide re- 
sistance to about 200 F for 
2000-hr continuous exposure; 
450 F for intermittent exposures 
of 2 hr or less. Because vinyls 
are thermoplastic, there is al- 
ways some softening at these 
temperatures. This softening 
tendency can be minimized by 
proper formulating. 

Effects of cold—Special formu- 
lation can provide flexibility at 
temperatures as low as -65 F. 
Such formulations usually have 
a hardness in the Shore A40-50 
range, and a maximum service 
t-perature of about 150 F. 

Electrical properties—Dielec- 
tric strength is about 300-400 v 
per mil in thicknesses of % in. 
and over. Volume resistivity is 
about 10-10" ohm-cm. Dielec- 
tric constant is about 3-11 at 60 
cps. 

Chemical resistance—PVC has 
outstanding resistance to most 
acids, alkalis, detergents, oils 
and some solvents. Resistance to 
solvents is somewhat marginal 
and excludes severe exposure to 
ketones and hydrocarbons. Opti- 
mum resistance to most corro- 
sive agents is obtained at tem- 
peratures below 120 F. Resist- 
ance to many specific reagents 
can be improved by formulation. 

Weatherability—aA film 25 mils 
thick withstands a temperate 
climate for about three years. 
Degradation, when it occurs, is 
in the form of some color fading 
and stiffening. 

Flammability—Slow burning. 
Self-extinguishing characteristics 
can be obtained by proper formu- 
lation 








Metal Products,” M/DE, Mar ’57, 
p 130.) Coatings can be applied 
by dip, spray, spreader and die 
wiping techniques. 

Although most plastisol coat- 
ings are applied to protect or 
decorate a product, in some cases 
the coating is applied to provide a 
base material with other inherent 
properties of vinyl, such as electri- 


cal insulation or abrasion resist- 
ance. Where a product must be 
made of a material other than 
vinyl, but some of vinyl’s proper- 
ties are desired on the surface, a 
plastisol coating may be the an- 
swer. 
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BRAZEABILITY OF COPPER-BASE ALLOYS 





Brazeability 
Rating 


Res to 
Cracking® 


Res to Res to 


Name of Material Nominal Composition, % Condition | Softening*| Dist* Remarks 





Cu 99.9 
Cu 99, Sn... 
Cu 99.92 min., 0 0.03.. 


Cast. . Good Good Good Good 
Cast. . Good Good | Good Good 
Wrought Poor Good Good Good 


Copper 


Copper, Tough Pitch Avoid contact with reducing 

gases during brazing 
Cast... Good Fair Good Good 7 
Wrought. Poor Fair Good Good 
Cu 70, Zn 30, Pb 0.5 Wrought Poor Good Good Good 
Cu 60, Zn 39, Sn 1 Wrought Poor Good Good Good 
Cu 58, Fe 1.5, Zn bal Cast Good Good Good | Good 


Cu 93, Zn 4.5, Fe 1, Si 1.5 
Cu 70, Zn 30 


Silicon Bronze 

Cartridge Brass, 70% 

Low Leaded Brass 

Naval Brass 

Yellow Brass, High Strength 


| Avoid stress during brazing. 
| Heat uniformly 

| Likely to crack if stressed 
during brazing 

Avoid stress during brazing 

| Avoid stress during brazing. 
Heat uniformly 

Avoid heating above 1380 F 


Phosphor Bronze, 5% Cu 95, Sn 5.0, P 0.2 Wrought. Poor Fair Fair =| Fair 


Silicon Bronze Cu 94.5, Fe 1.5, Si 4 Cast Good Fair Fair Fair 
Tin Bronze Cu 90, Sn 5, Ni 5 Cast Good Fair Fair Fair 
Cu 89.5, Sn 6, Pb 0.5, Zn 4 Cast Good Fair Fair Fair 


Cu 88, Sn 8, Zn4.... Cast Good Good Fair Fair 


| Avoid brazing 
Avoid brazing 
| Avoid brazing 
Avoid brazing 
Avoid stress during brazing. 
Avoid quenching 
Susceptible to cracking if 
heated or cooled rapidly 
during brazing. Avoid bra- 
zing 


Cu 89, Sn 11 ee Good Poor Poor 
Cu 85, Sn 15 Cast Good Poor Poor 
Cu 80, Sn 4, Pb16..... Cast Good Poor Poor 
Cu 80, Sn 9, Pb 10 Cast Good Poor Poor 
Cu 62, Pb 3, Zn 35 Wrought. Poor Poor Poor 


Tin Bronze, High Leaded 
Brass, Free-Cutting 


Yellow Brass, High Strength. | Cu 57, Zn 35, Fe 1.5,Mn3,Al3| Cast Good Poor Poor 








*Determined primarily by form and physical properties of the alloy 
*Determined primarily by composition. 


ae 


This table will help you decide... 


Which Copper-Base Alloy 
for a Brazed Part? 


by E. Belkin, Materials Laboratories, Westinghouse Electric Corp. a lesser degree when using the 


more suitable alloys. 


@-Copper-base alloys which are 
used for parts frequently joined 
by brazing are listed in the table. 
This table should aid those re- 
sponsible for choosing materials 
and brazing techniques to select 
alloys which are the least likely 
to create materials problems. 
The comments and ratings in 
the table are based on shop experi- 
ence and metallurgical factors. It 
is these factors that are of con- 
cern in this article. No attempt 
has been made to deal with joint 
design, selection of fluxes or braz- 
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ing filler metals, or techniques of 
brazing. 

Although brazing  dilifficulties 
sometimes stem from the particu- 
lar brazing practice involved, there 
are many instances where charac- 
teristics of the base metals render 
them unsuitable for brazing, or 
at least are such that special pre- 
cautions are necessary. If alloys 
having poor brazeability must be 
used, an understanding of the 
factors which may cause difficulty 
should minimize the problems. 
These same problems may exist to 
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The difficulties most frequently 
encountered are tendencies to 
crack, soften or distort. Although 
these tendencies are interrelated, 
they are rated independently in 
the table and, for simplicity, will 
be discussed individually accord- 
ing to the predominant influences 
recognized by those brazing the 
alloys. The tendency to soften, for 
example, will be discussed in terms 
of the manner in which the alloy 
was strengthened—by varying al- 
loy content, cold working or heat 
treating. 





The ‘unsuitable’ alloys 


The unsuitable alloys are rated 
in the table as “poor” or “fair,” 
considering their overall suitabil- 
ity for brazing. “Poor” may be 
interpreted as referring to alloys 
that should not be brazed because 
of the strong likelihood of subse- 
quent failure; “fair” as referring 
to alloys that must be brazed with 
caution. 

For both these groups it is 
primarily the effect of chemical 
composition on the resistance to 
cracking (or embrittlement) which 
places these alloys in the unsuit- 
able category. With respect to 
chemical composition, there are 
three elements and one compound 
which are the most likely to cause 
difficulties, although other ele- 
ments can, under some circum- 
stances, be considered harmful 
during brazing. But the four 
major constituents of concern are 
lead, tin, tellurium, and copper 
oxide. Copper oxide is included in 
this group because it exists in 
tough pitch copper, a material 


which is susceptible to hydrogen 


embrittlement if heated in a re- 
ducing atmosphere. 

It is not correct, however, to 
assume that the likelihood of fail- 
ure is determined only by the 
amount of an element present. The 
degree of segregation of an ele- 
ment and the manner of distribu- 
tion, i.e., whether located in grain 
boundaries or randomly distrib- 
uted, influence the possibility of 
failure. In addition, the amount 
and kind of other alloying ele- 
ments that are present individually 
and collectively affect the chance 
of failure. 

For brevity, let us generalize 
about the effect of just one of 
these elements-——lead—which has 
recognizable limitations in any 
alloy. It has been found that when 
over 2% lead is present, it is best 
to avoid brazing. If brazing can- 
not be avoided, the following pro- 
cedures must be carefully fol- 
lowed: 

1. Heat slowly and uniformly. 

2. Do not stress while at ele- 
vated temperature. 


3. Cool slowly and uniformly. 

Alloys with 2% (or less) lead 
are generally rated “fair” and the 
same procedure must be followed 
if failures are to be avoided. 

Even with such precautions as 
these, failures do sometimes occur 
because of the presence of one or 
more of the four constituents. In 
such cases there is no alternative 
—other materials must be substi- 
tuted. (cont’d on next page) 





Altering the choice of mate- 
rials is often necessary to pre- 
vent cracking. This stem and 
disk (free-cutting brass) design 
has sharp corners and a large 
change in cross section, which 
intensified the problems associ- 
ated with the lead-containing 
alloy. Substituting naval brass 
eliminated the cracking. 





Stress relieving parts that may 
crack, as these have, is one way of 
avoiding difficulty. Parts A (copper- 
nickel-silicon) and B (chromium 
copper) had to be heated and cooled 
rapidly during brazing to maintain 
hardness. High residual stresses 
caused by machining (A) or sharp 
corners (B) were sufficient to cause 
cracking under thermal stress. Prob- 
lem was solved by stress relieving 
90 min at 1000 F' before brazing, 
then air cooling rather than water 
quenching. 





Eliminating restraining clamp- 
ing may prevent cracking such as 
shown above. Two silver-tungsten 
contacts were brazed to the casting 
(manganese-bronze). Severe crack- 
ing resulted. When the stress level 
was reduced by eliminating the 
clamps during brazing, cracking no 
longer occurred, 
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As a matter of precaution, when 
considering the brazing of alloys 
not listed in the table, the pres- 
ence of any of the harmful ele- 


ments should be recognized as a 
potential hazard, and advice should 
be sought before attempting to 
braze such alloys. 





The ‘suitable’ alloys 


Even for alloys that do not con- 
tain glements considered harmful, 
the operations of heating and 
cooling in brazing can cause seri- 
ous adverse effects. Softening, 
cracking or distortion can occur, 
the severity depending on the 
geometry of the assembly (or the 
assembly and its components), on 
both the rate and uniformity of 
heating or cooling, on the maxi- 
mum temperature attained during 
brazing, and on the length of time 
at brazing temperature. 
Softening 

Softening is a problem that 
occurs frequently because often 
the part to be brazed is made of 
an alloy that has been heat treated 
or cold worked. The decrease in 
hardness of a part and the dis- 
tance from the joint over which 
softening occurs will depend on 
the brazing technique and the base 
materials. Excessive softening is 
probably the most frequent cause 
for rejection of parts (considering 
only brazing difficulties). Since 
parts are generally machined be- 
fore brazing, the cost of these re- 
jections is high. 

Heat treatable alloys do not 
soften as drastically as_ cold 
worked alloys do at a given braz- 
ing temperature. Except for cast 
aluminum bronze alloy, heat treat- 
able alloys achieve their hardness 
by being heated to a temperature 
in the range of 570-840 F after 
first being quenched from a higher 
temperature. Heating for brazing, 
which generally requires tempera- 
tures of 1250 F, results in some 
softening of the material. The 
higher the brazing temperature, 
and/or the longer the time, the 
greater the amount of softening. 
For example, experiments have 
shown that chromium copper will 
soften to a degree considered un- 
serviceable, for some applications, 
when heated to 1380 F for 1 min. 
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Cold worked alloys soften se- 
verely during heating. The amount 
depends on the temperature and 
the amount of cold work to which 
the materials were subjected. The 
more severe the cold work, the 
greater the softening for the same 
temperature. 

Some alloys, mainly cast alloys, 
do not soften significantly, and 
this is indicated in the table. 
These alloys owe their strength to 
alloy content, rather than cold 
working or heat treatment. 

Softening measurements—Since 
softening is such a frequent prob- 
lem, the problem of determining 
the degree of softening by means 
of a hardness measurement is also 
encountered frequently. Measur- 
ing the hardness of brazed parts 
is complicated by the necessity of 
determining the location at which 
hardness is to be measured as 
well as the minimum acceptable 
hardness value. Location of the 
hardness measurement is critical, 
since the loss in hardness is re- 
duced as the distance from the 
joint increases. The choice of a 
minimum hardness value must be 
based on the ability of the part to 
satisfactorily perform in service. 
Care must be taken to avoid 
measuring hardness closer to the 
joint than necessary and thus re- 
jecting pieces which can be used. 
Conversely, the location must be 
such that parts which have been 
softened below the minimum val- 
ues are rejected. 

Softening control — Three ap- 
proaches, or combinations of them, 
are used to minimize the amount 
of softening during brazing: 

1. Restrict heat to limited areas. 
Localized heating can be accom- 
plished by heating only at the 
joint, but it is also possible to 
limit the heat-affected area by 
cooling the remainder of the part 
by using a heat sink or by par- 
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tially immersing the part in water. 

2. Cool rapidly after brazing. 
Parts may be subjected to an air 
blast or a water quench immedi- 
ately after the brazing alloy solidi- 
fies. 

3. Use a brazing alloy with the 
lowest melting range. 

When employing either of the 
first two methods, remember that 
severe thermal gradients will be 
produced, and these may cause 
distortion or cracking. Thus, ex- 
cept for keeping the temperature, 
and time at temperature, at the 
lowest levels consistent with ob- 
taining sound joints, methods for 
minimizing softening must be 
used with caution. The details of 
the brazing setup for heat treated 
alloys and cold worked alloys must 
many times be a compromise be- 
tween accepting some amount of 
softening and risking the chance 
of cracking or severe distortion. 
Distortion and cracking 

Even those alloys which are 
free of harmful constituents can 
distort or crack upon heating or 
cooling. One cause is residual 
stresses introduced during casting, 
fabricating or machining. Upon 
heating, stress redistributes itself, 
causing the material to deform by 
an amount which depends on the 
magnitude of residual stress pres- 
ent, the shape of the part, the 
rate of heating, and the uniform- 
ity of heating. 

Heating or cooling can induce 
thermal stress simply as a result 
of uneven expansion or contrac- 
tion. Thermal stress increases in 
magnitude as the rate of heating 
or cooling is increased, and as the 
nonuniformity of heating or cool- 
ing is increased. These stresses 
add to the existing residual 
stresses, and if the total stress is 
sufficient, cracking or severe dis- 
tortion may follow. 

In some applications, fixtures 
are used to maintain proper align- 
ment during brazing. To prevent 
cracking, the design, mass, and 
material of the fixture should be 
selected with consideration for the 
type of heating to be employed 
and the amount of restraint neces- 
sary to properly hold the parts 
during brazing. 





and the details ot applications are 
also given. The rules stated here 
will apply to structural parts in 
any industry and by following 
them, designers and engineers 
may take advantage of the high 
strength-weight ratio, low ther- 


Lv mal conductivity, and vibration 
yon comb: stability of this unique engineer- 
a, \ ing material. 

\ mse pineemes Honeycomb similar to other 

N laminates: In concept, although 

not in appearance, the honeycomb 

sandwich is similar to any other 

laminated panel where layers of 

three or more materials are 

bonded together to produce a 

structure of greater strength 

Part I than that of the sum of the in- 

dividual layers. The honeycomb 

sandwich is usually made up of 

> How to Design Honeycomb Sandwich three such layers, with two outer 

? sheets, or facings, bonded to a com- 

> Materials for Sandwich Construction paratively thick internal honey- 

comb core (see Fig 1). Honey- 

b comb sandwiches may be designed 
y Peter J. B. Stevens and Lioyd M. Polentz . ; 

: ‘ either as flat panels of uniform 

Bngyincering Consultants, Lee Angeles thickness, or as structures with 

simple or compound curves (see 

Fig 2). This versatility of form 

gives the designer almost un- 

“% The outstanding success of The purpose of this article is to limited latitude in adapting the 

honeycomb sandwich structures group together the necessary sandwich construction to his own 

in aircraft and missiles has basic formulas, design guides and design requirements. 

aroused widespread interest in procedures required for the ap- High strength-to-weight ratio 

this material among designers plication of honeycomb sandwich is probably the best known qual- 

and engineers in other industries. structures. The various materials ity of the honeycomb sandwich. 


e 
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Constant Taper 
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Compound 
contour 








1 What goes into a honeycomb 2 Contours possible with honeycomb. (North American Aviation, Inc.) 
panel. (North American Aviation, Inc.) 
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However, honeycomb panels have 
other superior qualities such as 
resistance to heat transfer and 
vibration, which are just as im- 
portant as strength and weight 
in many applications. For ex- 
ample, resistance to heat flow and 
vibration both are ideal qualities 
for room partitions and exterior 
curtain walls of buildings. In the 
design of lightweight side panels 
for trucks and trailers, resistance 
to vibration plus high rigidity 
makes honeycomb panel construc- 
tion an ideal design solution. 
Honeycomb, as we know it to- 


How to design honeycomb sandwiches | 


In general: In a honeycomb 
sandwich, the facings are the 
prime load carrying members. 
The main function of the core 
is to provide an essentially con- 
tinuous support and stabilization 
for the facings, which are under 
compression and/or tension when 
the panel is loaded. At the same 
time the itself must with- 
stand shear and compressive 
stresses resulting from the load- 
ing. 


core 


sand- 
any 


In an ideal honeycomb 
wich, as in the design of 
structure, the individual parts 
should all fail at the same time 
under an excessive load. Such an 
ideal sandwich, however, would 
generally have extremely thin 
gage skins (unless the panel was 
designed for an edge loading ap- 
plication), the _ tensile 
strength of most facing materials 
is high compared to the strength 
of the core material. Such skins 
could be easily punctured or torn 
under relatively low loading at 
concentrated points; consequently 
the skins on most panels are over- 
designed, relative to the required 
structural strength of the panel. 
For edge loading—as opposed to 
flexural loading—applications of 
the skins must be heavier, since 
the core is doing relatively little 
work other than stabilizing the 
skins. 

Honeycomb sandwich construc- 
tion is almost always designed for 
flexural loading and therefore con- 


since 
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day, developed out of paper honey- 
comb configurations which have 
been used for many years in sand- 
wich applications such as core 
materials for plywood veneer 
doors and for strong, inexpen- 
sive, lightweight shipping con- 
tainers. 

Even though paper, plastics 
and wood are being used exten- 
sively today for core materials, 
metal cores are becoming increas- 
ingly important. The successful 
use of metal cores has been made 
possible by advances in bonding 
techniques. As a result the supe- 


sists of thin, high density facings 
bonded to a relatively thick, low 
density honeycomb core. In such 
configurations, the advantages of 
honeycomb qualities are maximum 
and most apparent. For such 
honeycomb sandwiches the panel 
may be thought of as an I-beam; 
the panel facings represent the 
flanges and the core represents 
the web. 
I-beams and honeycombs 

When an I-beam is loaded there 
is a certain amount of bending in 
the beam. The upper flange is 
stressed in compression and the 
lower one in tension. Tensile and 
compressive loads are much lower 
in the web, and at the neutral axis 
they are zero. Under flexure, or 
bending, the web resists the maxi- 
mum shear stresses at the neutral 
axis, and the shear stresses dimin- 
ish to zero at the flanges. 

Continuing the analogy between 
the I-beam and the honeycomb 
panel: when the panel is loaded, 
it experiences the same kind of 
bending as the I-beam. The fac- 
ings carry the tensile and com- 
pressive loads caused by bending, 
while the core and bonding mate- 
rials prevent the facings from 
buckling or wrinkling under the 
applied load. At the same time the 
core and bonding layers must re- 
sist the shear load. 
Formulas for stress analysis 

From this analogy, and actual 
test data, it has been found that 
the formulas used in calculating 
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rior strength properties of metals 
are now being utilized to produce 
lighter and stronger honeycomb 
materials. The most common 
metallic honeycombs are _ fab- 
ricated from aluminum and stain- 
less steel, although magnesium, 
titanium and beryllium have also 
been used in small quantities. In 
general, any metal that can be 
made into a foil and then welded, 
brazed, or adhesive bonded can 
be made into honeycomb and is, 
therefore, a potential metal for 
some future honeycomb applica- 
tion. 


For specific examples 
see pp 120-121 


the stresses in I-beams can be 
used to determine the stresses 
developed in honeycomb panels. 
Considering a loaded sandwich 
panel with symmetrical facings 
(same materials of equal thick- 
ness) as a simply supported beam 
load, the stress in the facings may 
be calculated by means of the 
basic beam formula: 
S = Mc/I 
where S = stress in outer fiber, psi 
M = moment, in-lb 
c= distance (in.) from neu- 
tral axis to outermost 
fiber — t/2 
I = moment of inertia of sec- 
tion, in.* 
For thin facings: 
S=M/tcte (approx) — 
where t. = thickness of core, in. 
te = thickness of facings, in. 
Similarly, the other relationships 
for deflection and shear stress of 
simply supported beams may be 
applied in honeycomb design. 
Shapes of the cells 
When the core is expanded to 
form hexagonal cells, it can be 
seen that each cell has two sides 
that are rigidly bonded to the 
sides of two adjacent cells. The 
other four sides of each cell are of 
single-layer thickness, and each is 
mutually shared with another cell. 
For this reason, the core has 
different strength properties in 
the three different directions rep- 
resented by perpendicular lines to 
the three mutually perpendicular 
surfaces of the core, and is termed 
orthotropic. 





poocaenses 


3 Directional notations: T is 
thickness or depth, L is ribbon or 
longitudinal direction, W is trans- 
direction (perpendicular to 


(Hexcel, Inc.) 


verse 


ribbons). 


4 Square-cell honeycomb. 


These three directions shown in 
Fig 3 are defined as T for the 
thickness direction, L for the 
longitudinal, or ribbon, direction, 
and W for the transverse direc- 
tion. When a panel containing 
honeycomb core is under a beam 
type of load, for example, the T 
direction is usually subjected to 
compressive stresses, while the L 
and W directions are subjected to 


5 Other honeycomb configurations. (Acronautical Research Institute of Sweden) 


shear stresses. 

Another type of core configura- 
tion is shown in Fig 4. This core 
is formed with square cells and 
does not show the different direc- 
tional properties in the L and W 
dimensions evidenced by the hex- 
agonal core. The square cell honey- 
comb core is isotropic. Although 
the isotropic core is easier to 
analyze theoretically, it is more 


difficult to manufacture in equiva 
lent strengths because of the 
smaller cell area coated with adhe- 
sive. For this reason the hex- 
agonal cell is much more widely 
used. 

Other types of cell configura- 
tions are employed to obtain spe- 
cial effects (see Fig 5) but these 
are only of general interest to the 
industrial designer. 


Materials for honeycomb construction 


Honeycomb core is fabricated 
from a number of base materials, 
including glass or asbestos-rein- 
forced plastic, paper and alumi- 
num. In addition to these three, 
core materials of titanium, stain- 
less steel and other metals have 
been developed for unusual en- 
vironmental applications; both 
stainless steel and titanium have 
high strength and corrosion re- 
sistance at very high tempera- 
tures. The development of tita- 
nium honeycomb core has been 
slow because of fabrication diffi- 
culties, but stainless honeycomb 
core is already specified in such 
advanced aircraft as the Convair 
B-58, where it is used, for ex- 
ample, in elevons and engine 
cowlings to resist extremely high 
temperatures. 


Nonmetallic core materials 
Glass — Glass fabric - plastic 
honeycomb core is made of glass 
cloth impregnated with resin, ex- 
panded to a honeycomb structure, 
cured, and then repeatedly coated 
with a polyester, phenolic, epoxy 
or silicone resin to desired thick- 
ness and strength. It is generally 
available in cell sizes ranging be- 
tween 3/16 in. and 3/8 in. and in 
thicknesses from 0.060 in. to 18 
in. Density for different cell sizes 
can be varied over a considerable 
range by changing the cloth thick- 
nesses and the amount of dip coat- 
ing; densities range from 2.5 to 
10 lb per cu ft. Glass-plastic ma- 
terials are normally formed in 
blocks or slices, although some 
manufacturers will pre-curve slices 
to specified contours at the re- 


quest of users. 

Paper—Paper honeycomb mate- 
rial is usually impregnated with 
a phenolic resin for strength and 
rigidity, as well as moisture re- 
Cell sizes vary between 
1%, in. and 1% in. Standard core 
thicknesses are available from 
14 in. to 6 in. Depending on paper 
core thickness and amount of im- 
pregnation, the densities range 
between 1.5 and 4.0 Ib per cu ft. 
Because of the low thermal con- 
ductivity of impregnated paper, 
paper honeycomb core is often 
used in panels where low heat 
transfer is desired. 

Metallic core materials 

Aluminum — Aluminum honey- 
comb core materials are supplied 
in the expanded or unexpanded 

(text continues on p 122) 
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Some Specific Examples of Honeycomb Design 


Design an aluminum sandwich cargo pallet 6 by 

6 ft: This pallet is uniformly loaded to a maxi- 

mum of 5000 lb. It is supported on two opposing 

edges by an edging which allows fork lift truck 

clearance. Design for a safety factor of 1.5. 

a = 72 in.; q = 5000/(72 x 72) = 1.0 psi (approx) 

M = qa’/8 = 648 in-lb/in. width 

Use aluminum alloy with a yield strength of 40,000 

psi for the sandwich facings: 

oc = M/tcte; tote — 0.0243 

Use te = 0.025 in. for resistance to impact 

te = 1,00 in. (approx) 

Actual o: = 25,900 psi (40,000/25,900 =— 1.54 safety 
factor) 

t = te + 2te = 1.05 in. 

Te = qa/(t + te) = 35.2 psi 

(Aluminum 3/8-3003-.002P honeycomb with a minimum 
tr. of 63 psi is commercially available.) 

Honeycomb safety factor = 63/35.2 = 1.75 

Er = 10,000,000 psi \¥* = 0.91 

D (Ertet.t)/2’* = 144,000 

(Aluminum 3/8-3003-.002P with a minimum G, 
12,500 psi is commercially available.) 

W = 5qa‘/386D + qa’/8t.G. = 2.5 in. 

If this deflection is more than desired, increase t, 

which will also increase the safety factor. For t, 
1.5 in., W 1.15 in. and weight of pallet, ex- 


Design an aluminum sandwich scaffold plank 14 
in. wide to withstand a center load of 2 men 
(500 Ib): This plank is supported over a span of 
12 ft with a maximum deflection of 2 in. Design 
for a safety factor of 3 in the stress analysis. Since 
deflection will probably be the design criterion, the 
solution will start with this assumption. 
a = 144 in.; P 500/14 = 35.7 Ib/in. 
Using only the first term of the deflection formula 
(the second term is usually very small compared to 
the first) the solution is as follows: 
W = Pa’/48D; D = 1,165,000 for Wmax = 2.0 in. 
D = Ertrt-t/2\+; Ee = 10,000,000 psi 
Ae = 0.91 tet-t = 0.212 in.’ 
Use te = 0.032 in., te = 2.75 in., t = 2.314 in., 
tet.t = 0.248 in.’ 
Actual D = 1,360,000 
W = Pa’/48D + P.,/4t.G. (use G. = 12,500 psi as in 
previous example) 
WwW 1.67 in. 
Use P 3 (37.5) 
factor. 
M = Pa/4 


112.5 which will include safety 


4050 in-lb 


Design a section of a trailer floor to withstand a 
static load of 20,000 lb with a safety factor of 
1.75: The floor section will be 10 10 ft and will 
be supported along each edge. 

1.39 psi; 6 = 0.0479 


a = 120 in.; b = 120 in.; gq = 
= 1.84 


y = 0.420; a = 0.004; a: 
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SANOWICH BEAM SUPPORTED AT EACH 
END-UNIFORM LOAD 


q*Load in psi 


| 











eS el 

Deflection W 
- a 
~ + 


4? per in. of width — 


Maximum moment, M = qa’/8s 
Maximum core shear stress and shear stress 
in bond, re = qa/(t + te) 
Maximum facing stress, S = M/tet; 
Maximum panel deflection, 
W = 5qa*/384D +4- qa’/8t.Ge 


cluding edging, is computed as follows: 


Honeycomb density = 3.0 lb/cu ft; facing density = 
0.1 Ib/eu in. 

Honeycomb wt = 3.0 (1.5/12) = 0.375 Ib/sq ft. 

Facings wt = 2(0.1) (144) (0.025) = 0.72 lb/sq ft. 

Adhesive wt = 0.05 lb/sq ft. 

Panel wt = 0.375 + 0.72 + 0.05 = 1.145 Ib/sq ft. 

Total pallet wt, less edgings = 1.145 x 36 = 41.2 lb 


SANDWICH BEAM — 
CONCENTRATED LINE LOAD 


ee 


P=Load in Ib/lin. in q 


¥ 
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Defiection W 
= © SS a 
2 


eal 
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_ 


P per in.of width-— 


Maximum moment, M = Pa/4 
Maximum core shear stress r- = P/(t + te) 
Maximum facing stress, S = M/tety 
Maximum panel deflection, 

W Pa’/48D + Pa/4t-G-. 


or = M/(t + t-) = 46,000 psi 

Use an aluminum alloy with at least 46,000 psi 

yield strength. 

te = P/(t + te) = 20.2 psi 

(Al 3/8-3003-.002P honeycomb with +r. = 63 psi pro- 
vides a safety factor of 3.1) 


M = £sqa’* = 957 in-lb 

Use an aluminum alloy for the facings with a yield 
strength of 40,000 psi. 

Working stress = 40,000/1.75 = 22,800 psi 


oe = M/tete tete = 0.042 in. 
Use tr = 0.051 in. to resist possible heavy impact loads, 





Use te = 1.00 in. 

Actual oc = M/t.te = 18,800 psi 

Te = 2yqa/t + te = 66.6 psi 

For this design to maintain a safety factor of 1.75, 
Al-1/4-3003-.0025P honeycomb must be used (ac- 
tual safety factor is 2.0). Although there is no 
requirement on deflection it should be checked. 

E+ = 10,000,000 psi Ae = 0.91 

D = Ertett/2\1 Ge = 18,000 psi 

W = aqa’/D + (aaqa’r’*)/t-G. = 3.82 in. 

This deflection is excessive and the trailer flooring 
should be redesigned. Maximum deflection should 
be 1/50-1/100 of the span. 


Design a panel to support a load applied to its 

edge: A stressed wall sandwich was previously 

designed and built to withstand a load of 300 Ib/lin. 

in. Now another story is to be added on the exist- 

ing structure, increasing the load to 550 lb/lin. in. 

a = 120 in.; te = 0.025; t. = 0.75; t — 08 

What safety factor may be expected under the new 

loading condition? 

oe = P/2te = 11,000 psi 

Since the aluminum alloy used has a yield strength of 
28,000 psi, the facing stress safety factor is 2.54. 

D = Ertet-t/21 = 82,400 

Critical load P = 7’*D/[a’® + (a7°D)/(t-G.)] 

Since there is zero safety factor for critical load, 

this sandwich should be stiffened (probably by 

shortening a) prior to addition of another story. 


Design a trailer door to withstand a racking shear 

load of 80 Ib/lin. in. of door edge. The door is to be 

36 by 48 in. and should not exceed 0.5 in. in thick- 

ness. Design for a safety factor of 2. 

K = 5.35 + 4(b/a)? = 7.60 

Trial 1: Use aluminum facings 0.020 in. thick with 

t = 0.6 in. 

os = (Ka’Ertet)/(4\cb’) = 11,600 psi 

Actual door stress = 80/0.04 = 2000 psi 

(Design of Trial 1 has a safety factor of 5.8) 

Trial 2: To resist roadstone damage it would be 

undesirable to decrease t below 0.020 in. 

Honeycomb thickness may be reduced to 2/(5.8 x 0.46) 
= 0.159 in. (Use 0.1875 in.) 

or = 47,300 psi (safety factor of 2.3) 


UNIFORM LOAD—EDGES SIMPLY SUPPORTED 


Maximum moment, M = sqa’ 
Maximum core shear stress, re = 2yqa/(t + te) 
Maximum panel deflection, 

W =a; qa'/D + (aaqa’r’)/t-Ge 
Maximum facing stress, S = M/tety 
Note: See graph at left for values of 

a, a, B, and 














P=Load in Ib/tin. in 


SANDWICH PANEL- 
COLUMN LOADED 
(two sides supported) 


- 


: 











Critical load, P = 7°D/(a@ + w’D/t-G.) 
Facing stress, S = P/2t; 

To use these formulas it is essential that the 
load be applied equally to both facings. An 
edge insert in the panel, with the load applied 
to the insert, will allow this requirement to be 


P=Lood in Ib/Iin.in 
P| tt 
SANDWICH PANEL- 4 1 | 
RACKING SHEAR LOAD 4 
(four sides restrained) . 
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Critical facing stress, S = (Ka°Ej;t-t)/(4r7b*) 
where K = 5.35 + 4(b/a)’ 
For a single faced structure, 


S = Ka’E;/12d; (t1/b)* 
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form in thicknesses from 0.060 in. 
to 18 in. or more if desired. By 
varying the cell size and the gage, 
honeycomb density can be closely 
controlled over a wide range. Alu- 
minum core is available in cell 
sizes varying over a range of den- 
sities from 2 to 8 lb per cu ft and 
is usually supplied with perfora- 
tions in the cell walls to permit 
gas and air flow during panel fab- 
rication. 

The most common aluminum 
alloy used in the production of 
3003-H19, although 
5052-H39 has gained wide accep- 
tance among aircraft designers. 
Test results have shown that the 
5052 alloy is approximately 20% 
stronger for the same density 
than the 3003 alloy both at room 
and elevated temperatures. Tests 
used in evaluating these honey- 
comb alloys are bare compression, 
flat-wise compression, flexure and 
plate shear at room temperature. 
At elevated temperatures (180, 
240, 350 and 500 F) flat-wise com- 
pression, flexure and plate shear 
tests were also performed. Fig 6 
shows the relative strengths of 
the honeycomb made from these 
two aluminum alloys. 


honeycomb is 


Stainless steel honeycomb: The 
development of stainless steel 
honeycomb is a direct outgrowth 
of the aircraft and missile indus- 
tries’ need for high temperature 
materials to meet the demands of 
high speed flight. (Editor’s note: 
This is also true of the superalloy 
and titanium honeycombs and will 
probably also be the major reason 
for the eventual development of 
beryllium honeycomb. Molybdenum 
honeycomb has an important po- 
tential as a structural material at 
temperatures as high as 2500 F.) 
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New data on durability 
of nickel and chro- 


mium electroplates. ..172 


How dangerous are 


plastics in fires?.....180 
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6G Mechanical properties of aluminum honeycomb at elevated tempera- 


tures. (Hexcel, Inc.) 

Among the stainless steel honey- 
comb metals most used today are 
AISI 321 (annealed) and 17-7 PH. 
Various alloys such as AM 350, 
AM 355 and PH 15-7 Mo are also 
being investigated, and as other 
honeycomb-potential stainless steel 
alloys become available in foil 
form they will also probably be 
tested for specific types of appli- 
cations. Fig 7 compares the prop- 
erties of a group of these mate- 
rials. 

Titanium honeycomb—F abricat- 
ing techniques have been devel- 
oped for titanium honeycomb, 
which has been produced from 
such titanium alloys as Ti-75, 6 
Al-4 V, A110, and the DOD alloys. 
Titanium honeycomb is more or 
competitive with stainless 
steel honeycomb as a high tem- 
perature structural sandwich core. 
Difficulty is still encountered in 
forming and machining titanium 
honeycomb, and the foil material 
from which the core is made is 
often not available in quantity. 
As with superalloys and stainless 
steels, the major reason for the 
existence of titanium honeycomb 
is its high strength-to-weight 
ratio (see Fig 8). 

Facing materials 

Thin, bondable material 
high tensile or compressive 
strength-weight ratio is a poten- 
tial facing material for honeycomb 
panels. The most common mate- 
rials used for facings are fiber- 
glass, aluminum, steel and wood. 
The sandwich facing can be fin- 
ished with special exterior effects, 
such as decorative paints and 
enamels, or rough surfaces for 
anti-skid floor panels. In some 
cases, the skin may be embossed 
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with a regular pattern to provide 
some special effect. 
Metals—Aluminum alloys such 
as 7075-T6, 2024-T3 and 2014-T6 
are facing materials commonly 
used for structural, as well as 
nonstructural, applications in 
thicknesses from 0.010 to 0.064 in. 
Anodizing or coating with a pro- 
can be done when 


tective resin 


(continued on p 172) 
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Coatings 
for Metal 
Products 


Low initial cost is often the most 
important factor when choosing a 
decorative and functional coating. 
Here is a survey of coating systems 
you should consider first where low 
cost is important. The coatings in- 
clude: 

Selected organic coatings 

Hot dip coatings 

Immersion coatings 

Vacuum metallized coatings 

Chemical conversion coatings 


Rust preventives 


by Robert J. Fabian, Associate Editor, 


Materials in Design Engineering 


M/DE MANUAL NO. 168, MARCH, 1960 
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What do we mean by inexpensive? 


Every coating may be 
considered inexpensive 

Any article comparing the costs 
of engineering materials is bound to 
be controversial. This is especially 
true when comparing coating sys- 
tems. Even if a coating costs a lot, 
if it is the only coating that will do 
the job then it must be considered 
as being the cheapest to use in the 
long run. Ceramic coatings and sili- 
cone paints, for example, are high 
in initial cost, yet they can do some- 
thing no other coating can do—pro- 
tect metals at high temperatures. 
Since they outlast any other coating 
they are often inexpensive in the 
long run. 
Low initial cost 
is our criterion 

In light of the above, what do we 
mean when we say that a coating 
is inexpensive? Well, for purposes 
of this article inexpensive will refer 
to those coatings that have a low 
materials cost in cents per square 
foot. This type of cost figure was 
decided upon after study 
showed that it would be impossible 
to include the cost of all processing 
variables. However, in order to give 
a more meaningful cost picture we 
will try to indicate how much equip- 
ment is required, how much it costs, 
and how much handling of parts is 
required to apply the coatings. In 
this way a rough cost estimate can 
be made. Accurate estimates will 
vary with each application and can 


close 


Organic coatings 


The end cost of an organic coating 
is determined by many complex fac- 
tors. In addition to the basic cost 
of the resin itself, the user and/or 
the formulator must consider the 
type and amount of solvents and 
pigments needed, thickness of coat- 
ing required for a given application, 
methods of application, and many 
other factors. 

So it is very difficult to say which 
coatings are the cheapest. However, 
we can safely predict which coatings 
will be the least expensive under 
Thus, 
under most conditions we can assume 
that a fast air drying coating will 
be cheaper than a baked coating. 
This assumption allows us to narrow 
the field down quite a bit. However, 


most (not all) conditions. 
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only be made after consultation with 
the materials and equipment sup- 
pliers. 

Which coatings to include? 

At the outset it should be stated 
that some arbitrary decisions were 
made as to which coatings to dis- 
cuss. We have tried to include just 
those coatings that engineers com- 
monly think of as being inexpensive. 
By this standard, such coatings 
would include: 

Air drying organic coatings 

Chemical conversion coatings 

Metallic immersion coatings 

Vacuum metallized coatings 

Rust preventives 

Rust preventives are only tempo- 
rary and have to be removed when 
parts are ready for use. However, 
many rust preventives can be used 
for up to three years. In this man- 
ual they are treated equally with 
final coating systems that are an 
integral part of products through- 
out their life. 

In addition to having low mate 
rials cost, the above coatings are 
generally applied easily with a rela- 
tively small amount of equipment 
and labor. The criterion of easy, 
low-cost application accounts for the 
exclusion in this manual of organic 
coatings that have to be baked and 
of inorganic coatings that have to 
be deposited by electrochemical 
means. The exclusion of such coat- 
ings is a debatable point. In some 


the user should realize that in 
almost all cases a baked coating will 
have better properties than an air 
drying coating. Nevertheless, low 
cost is our sole concern here. 
Following is a rundown of the 
various air drying coatings that 
formulators recognize as being in- 
expensive. (For further details see 
“Organic Coatings for Metal Prod- 
ucts,” M/DE, Mar ’59, p 113.) The 
applied cost of these materials var- 
ies roughly over a range of 0.5 to 2¢ 
per sq ft; more exact figures will be 
given wherever possible. Application 
costs depend on the application 
method and the amount of handling 
required. With few exceptions the 
coatings can be applied by just about 
any coating method, the most com- 
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cases a thorough cost analysis might 
show that a coating system not 
included here is less expensive than 
one of the systems listed. For ex- 
ample, under certain conditions a 
particular metal may be applied 
more cheaply by barrel electroplat- 
ing than by a non-electrical immer- 
sion treatment. Despite this anom- 
aly, discussion will be confined to 
those application methods which are 
least expensive under most condi- 
tions. 

How to use the manual 

This manual is organized on two 
levels: a tabular summary of pre- 
liminary selection information, and 
a detailed text presentation. A quick 
summary of coating advantages and 
limitations is given in Table 1. This 
is followed by a comparison of im- 
portant end-use properties, Table 2, 
and processing variables you should 
know, Table 3. Finally, a side-by- 
side comparison of the cost and uses 
of the various coatings is given in 
Table 4. Again, keep in mind that 
these cost figures are based on the 
as-applied materials cost of the coat- 
ings. Total cost includes many proc- 
essing variables; we have tried, 
wherever possible, to indicate what 
these variables are. 

In all cases the coatings described 
are applied to parts after fabrica- 
tion. For a description of some of 
the cost factors involved in using 
precoated metals see “What About 
Precoated Metals?” on p 136. 


mon being spraying, brushing and 
dipping. Application equipment costs 
can vary all the way from a few 
hundred dollars for a small scale 
spraying operation, on up to six 
figures for a completely automated 
setup. 

One important item: the following 
analysis is intended only as an ini- 
tial selection guide and your coating 
formulator should be consulted be- 
fore making any final decisions. 
Cellulosic 

Nitrocellulose lacquers are one of 
the most popular group of fast air 
drying coatings in use today. The 
coatings are often used without a 
primer and are applied directly over 
metal. The metal should, of course, 
be clean and free of rust. If desired, 





quality of the coatings can be up- 
graded by first giving the metal a 
paint bonding treatment. Since 
nitrocellulose coatings dry dust-free 
in just a few minutes they can be 
handled in a relatively short time 
and thus make possible rapid pro- 
duction schedules. 

Clear nitrocellulose lacquers are 
widely used on metal novelty goods 
and art objects to prevent tarnish- 
ing. They are not recommended for 
outdoor use. However, some types 
of pigmented nitrocellulose lacquers, 
those automobile 
bodies, provide good service outdoors 


such as used on 
and have good color retention. 

Coating properties can also be im 
proved considerably by modifying 
nitrocellulose with alkyd, amino or 
natural alkyd being 
the most popular (and most expen- 
sive) modifiers. 

Cost of nitrocellulose lacquers de- 


resins, resins 


pends on the end properties needed 
and the modifiers used. Some of the 
higher quality formulations run 
around 2.5¢ per sq ft; 
formulations costing about 1¢ per 
sq ft are obtainable for undemand- 
ing applications. 


Alkyd 

Coatings based on alkyd 
probably have more versatility than 
any other coating system. They run 
the gamut from fast-air- 
dry finishes to premium baked fin- 
ishes. The most important types in 
terms of low cost are the long-oil 
alkyds, alkyds made from “pure” 
oils such as linseed or soya, the sty- 
renated alkyds, and vinyl-toluene 
modified alkyds. 

Long-oil soya alkyds are popular 
for interior and exterior architec- 
tural enamels and marine finishes. 
One of the principal alkyds in this 
group is an air drying ename! which 
is ideal for marine use because of 
its combination of good color proper- 
ties and resistance to water, salt 
spray and cleaning compounds. 

Air drying alkyds are 
more widely used for maintenance 
purposes than any other coating. In 
addition to their protective 
properties, they are low in cost 
(about 1.5¢ per sq ft) and can be 
used where baking is not practical. 
They do not have the properties of 
baked coatings, but are superior to 


however, 


resins 


low-cost 


long-oil 


good 


oil paints and varnishes. 

Styrenated alkyds are noted for 
their good color retention, toughness, 
and resistance to water and alkalis. 
In these respects they are superior 


TABLE 1—COATING ADVANTAGES AND LIMITATIONS: A QUICK SUMMARY 





AIR DRY ORGANIC COATINGS 


Cellulosic 


Non-Premium Alkyds 


Oleoresinous Varnish 


Bituminous (thin film) 


HOT DIP METAL COATINGS 


Zinc* 


Leads 


Tins 
IMMERSION COATINGS 


Tia 


Silver 


Copper 
VACUUM METALLIZED COATINGS? . 


CHEMICAL CONVERSION COATINGS 


Chromate Conversion Coatings 


Phosphate Conversion Coatings: 


Oxide and Other Coatings 


RUST PREVENTIVES 


Oil- Type 


Wax-Type 


Corrosion Inhibitors 


waxed, reduce friction and galling 





Fast air drying properties provide rapid production schedules. Coatings are 
tough, have good film strength. Available in wide range of colors and gloss. 
Excellent for decoration indoors. Appearance does not last as well as that of 
premium organic coatings; not recommended outdoors where long-term 
protection is needed 


Combination of low cost and excellent range of colors. Particularly useful for 
indoor decorative use. Not recommended for long-term decoration and cor- 
rosion protection outdoors 


Low cost; fast air drying properties 


Good corrosion protection for indoor applications (particularly on machined 
parts that have to be stored). Coatings have a natural black color, cannot be 
used for decorative applications 








Provide excellent corrosion protection for indoor and outdoor service. Although 
not considered decorative coatings, appearance is sufficiently decorative for 
many consumer and industrial products 


Excellent resistance to atmospheric and chemical corrosion. Not recom- 
mended for decorative applications, but appearance satisfactory for many 
industrial uses 


Good resistance to corrosion, many chemicals 


Bright finish, modest corrosion resistance. Good lubrication properties on 
moving surfaces 


Relatively low in cost (because of thinness). Excellent initial appearance, but 
tend to discolor and wear away with time and use 


Good initial appearance, but not often used because of tendency to tarnish 


Unique appearance, good lubrication properties 


Provide bright, decorative metallic appearance. Well suited for large scale 
production. Lacquer primer and topcoat must be used to provide smooth 
appearance, protect against damage 





Good corrosion protection at low cost. Available in many colors, although 
not as many as organic coatings 


Unpainted phosphate coatings provide good corrosion protection when treated 
with suitable oils, waxes or stains. Because of ability to carry oils they can 
also tacilitate cold forming operations, improve wear resistance. They have 
little decorative value except when painted 

Black coatings especially are noted for excellent appearance, nonreflectivity, 
corrosion protection. Also resist abrasion and chipping and, when oiled or 


Excellent temporary corrosion protection for indoor and outdoor applications 


Good corrosion protection indoors (up to 3 years) and outdoors (up to 2 years). 
Many types have pleasing transparent appearance; hard, biack types with 
high gloss are available 

Displaces corrosion-producing fluids; protects metals during production, 
storage, shipment 








*Refers to coatings that are applied after fabrication. For information on ready-to-use sheet see: 
“What About Precoated Metals?” on another page. 

»Refers only to thin, decorative aluminum coatings. 

“Coatings are also widely used to improve paint bonding. However, this article is only concerned 
with the end properties of the coating when used as is. 


to pure oil-modified alkyds; however, 
they are not as durable on exterior 
The coatings dry in a 
matter of minutes and do not usu- 
ally have to be applied over a primer. 
suitable as 
fast-drying finishes on products such 


exposure. 


Thus, they are quite 


as toys and metal furniture. They 
can also be used on interior surfaces 
that must resist alkali cleaning solu- 
tions but are not subject to oil or 
grease contact. Cost of styrenated 
alkyd coatings is about 1.75¢ per 
sq ft. 
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Oieoresinous varnish 

An oleoresinous varnish is a mix- 
ture of natural or synthetic resins, 
a drying oil, and a solvent thinner. 
Types based on natural resins are 
especially noted for their combina- 
tion of low cost (about 1¢ per sq ft), 
fast air drying properties, and pro- 
tective ability. The least expensive 
types are based on natural resins; 
however, inexpensive types can be 
formulated from bottom products of 
synthetic resins. 

Bituminous (thin film) 

Although the materials themselves 
are inexpensive, bituminous coatings 
are usually applied in such heavy 
thicknesses that their cost in cents 
per square foot is relatively high. 
However, there are some types, such 
as the “thin film” coal tar or asphalt 
coatings, which can be applied in 
the relatively low thickness of 3 mils 
and cost less than 1¢ per sq ft. The 
coatings provide good corrosion pro- 
tection where color is not too impor- 
tant and have a natural black color. 

Thin-film asphalt 
widely used to 


coatings are 
protect machined 
parts in storage. The coatings can 


be easily removed with solvents 
when ready for use. Thin-film coal 
cannot be 


tar coatings, however, 


used for temporary protective ap- 
plications because they are difficult 
to remove with solvents. On the 


other hand, this resistance makes 


coal tar-base coatings useful for 
protecting the bottoms of crude oil 
tanks and other products requiring 
resistance to solvent petroleum frac- 
tions. (For further details on the 
these coatings see 


M/DE, Aug 


properties of 
“Bituminous Coatings,” 
’59, p 100.) 


TABLE 2—IMPORTANT END-USE PROPERTIES* 





Coating Composition, 
Structure 


Type & 


Metals That Can 
Be Coated Colors Luster 


Appearance 


Choice of Gloss and 





AIR DRY ORGANIC COATINGS 


Hard, dried layer of 
ganic and inorganic 
pounds 


Cellulosic 


Non-Premium Alkyds | Same as above 


Oleoresinous Varnish | Same as above 


Bituminous (thin film) | Same as above 


HOT DIP METAL COATINGS 


Zinc Although surface relatively 
pure, intermediate alloy 
layer is formed between 
surface and base metal 


Pure lead will not alloy 
with base metals. How 
ever, lead can be alloyed 
with other metals that 
will alloy with base metal 


Although surface is rela 
tively pure tir nter 
mediate alloy layer 
formed between surface 
and base metal 


IMMERSION COATINGS 


Tin $s metal layer 


per 


Gold metal layer 


Silver 1$¢ metal layer 


Copper discrete metal layer Steel 


VACUUM METAL screte metal layer 
LIZED COATINGS 





anoys 


Most common metals 
(and nonmeta $) 


Unlimited Unlimited 


Unlimited Unlimited 


Unlimited but fre Unlimited 
quently used clear 


Black only; not usu 
ally used for decora 


’ 
tion 


Ferrous metals 


Most common metals Yellow 


Most metals except Silver 
lead, zinc 
and very active metals 


aluminum 


copper and alu 
minum alloys 


Bright, silvery color 
Various metallic co 
lors can be simulated 
with colored lacquer 
topcoat 





Hot dip metal coatings 


more expensive because of the rela- 
tively large amount of equipment 


Of all the types of coatings dis- 
cussed in this manual, metallic coat- 
ings are probably the most expen- 
sive. Nevertheless, some metallic 
coatings, particularly those that are 
applied by hot dipping (and immer- 
sion) are _ relatively inexpensive 
when compared to premium organic 
porcelain enamels, and 
electrodeposited metals. It should 
be noted that hot dip coatings are 
not easily applied and application 
costs may be high. As mentioned 
earlier, electrodeposited coatings may 


be cheaper than hot dip coatings in 


coatings, 


some instances, but usually they are 
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and handling required. 
Zinc 

Properties and uses—Hot dipped 
(galvanized) zinc coatings have been 
popular for many years for protect- 
ing ferrous products because of 
their ideal combination of high cor- 
rosion protection and low cost. Their 
corrosion protection stems from 
three important factors: 1) zine has 
a slower rate of corrosion than iron, 
2) zine corrosion products are white 
and nonstaining, and 3) zine affords 
electrolytic protection to iron. 


ENGINEERING 


The amount of protection against 
corrosion depends largely upon coat- 
ing weight—the heavier the coating 
the longer the life of the base metal. 
For example, a coating 1.8 mils 
thick (1 oz per sq ft) is estimated 
to have a life of 25 years in rural 
atmospheres, whereas, a 3.6 mil 
coating (2 oz per sq ft) will last 50 
years. The life of zinc coatings may 
be five to ten times greater in rural 
atmospheres than in industrial at- 
mospheres containing sulfur and 
acid gases. Nevertheless, the coat- 
ings are still popular for industrial 


use because of their low cost. 








Durability 


Indoors Outdoors 


Adhesion 


Mechanical and Thermal Properties 


Abrasion Impact Heat 
Resistance Resistance Resistance 





Excellent Not recommended for long 
term protection 


Excellent Same as above 


Excellent Same as above 


Same as above 


Very good 


Very good 


Excellent Good 


Excellent recommended 


Good t recommended 


Excellent recommended 


Good when protected with lac 
quer topcoat 


Excellent 


Excellent 


Excellent 


Very good Very good 


Very good 


Very good Very good 


Good 


Far 





Hot dipping is particularly valu- 
able for zine coating parts that can- 
not conveniently be made of galvan- 
ized sheet. Thus it is quite popular 
for structural parts, castings, bolts, 
nuts, pole-line hardware, 
heater and condenser coils, wind- 
lasses, and many other products. 

How they are applied—Hot dip 
zinc coatings must be applied to 
absolutely clean metal. Consequently, 
surfaces are usually cleaned in a 
caustic or degreasing medium and 
then pickled. After rinsing, parts 
must be fluxed to promote bonding 
of the zine coating. The coating 


nails, 


(table continues on p 128) 


itself is applied at 840 to 860 F. A 
zine-iron alloy layer is formed be- 
tween the base metal and coating. 


Immersion time depends on_ the 
thickness of coating desired, most 
coatings being applied in less than 
1 min. 

Cost factors—Materials cost of 
hot dip zine coatings is relatively 
low. Assuming a 1.8-mil coating and 
a materials cost of 13¢ per lb, coat- 
ing cost works out to 0.9¢ per sq ft. 
However, actual applied cost of the 
coatings will be somewhat higher 
than this figure because of the num- 
ber of pretreatment steps, special] 


American Zinc Inst. 
Large steel ducts are given a 
bright, durable finish by hot dipping 


in a zine bath. 


equipment, heating, and _ technical 
know-how required. Because of these 
factors it is usually more economical 
for parts manufacturers to subcon- 
tract hot dipping work rather than 
attempt to do it themselves. 
Lead 

Properties and uses—Hot dip lead 
coatings provide many important 
advantages on ferrous metals. They 
are relatively inexpensive, provide 
very good protection against indoor 
and outdoor atmospheric corrosion, 
and can be used in contact with 
many chemicals such as_ sulfuric, 
hydrochloric, hydrofluoric, phosphor- 
ic and chromic acids. Their atmos- 
pheric corrosion 
from the formation of a superficial 
oxide film which is relatively im- 
pervious to corrosion. 

Because of their softness lead 
coatings can withstand severe de- 
formation. Poor adhesion may be a 
problem since the bond is mechan- 
ical, but this problem can be mini- 
mized by adding alloying elements. 
Pinholes formed during application 
may be potential sources of corro- 
sion but they can be eliminated by 
slight working or burnishing. Typi- 
cal successful applications for the 
coatings are wire, pole-line hard- 
ware, nuts, bolts, washers, tanks, 
barrels, cans and air ducts. 

How they are applied—Since pure 
lead will not alloy with ferrous 
metals, it is usually combined with 
an alloying agent such as tin which 


resistance stems 


MARCH, 1960 e 127 





alloys with iron, forming an inter- 
face between the base metal and 
the coating. A typical sequence of 
operations for coating small parts 
involves: solvent cleaning, electro- 
cleaning, pickling, pre-dipping, flux- 
ing, coating, and quenching. 

Cost factors—A 1-mil thick coat- 
ing of hot dip lead costs about 0.75¢ 
per sq ft, assuming a materials cost 
of 13¢ per lb. As with zine coatings, 
the coatings are not readily applied, 
and application costs will be rela- 
tively high even though materials 
costs are low. 

Tin 

Properties and uses—Hot dip tin 
coatings can be applied to fabricated 
parts made of mild and alloy steels, 
cast iron, and copper and copper 
alloys to improve appearance and 
corrosion Like zinc, the 
coatings two layers—a 
relatively pure outer layer and an 
intermediate alloy layer. 

An invisible surface film of stan- 
nic oxide is formed during exposure 
which helps to retard, but does not 
completely prevent, corrosion. The 
coatings have good resistance to 
tarnishing and staining indoors, and 
in most rural, marine and industrial 
atmospheres. They also resist foods. 
Corrosion resistance in all cases can 
be markedly improved by increasing 
thickness and controlling porosity. 
Typical applications where they can 
milk cans, condenser 
and transformer cans, food and 
beverage containers, and various 
items of sanitary equipment such as 
mincing machines and 


resistance. 
consist of 


be used are: 


east iron 
grinders. 

How they are applied—Steel prod- 
ucts first have to be thoroughly 
cleaned and fluxed. They are then 
immersed in a preliminary tinning 
followed by immersion in a 
second pot at lower temperature. 
Finally, the parts are withdrawn 
through palm oil or are dipped in a 
separate oil pot. Small parts are 
handled in one pot, centrifuged to 
remove excess tin, and then quenched 
or air cooled. Thickness of the coat- 
ings varies from 0.3 to 0.5 mil. The 
above treatments are typical and 
variations are used for cast iron and 
copper and copper alloy products. 

Cost factors—Assuming a _ thick- 
ness of 0.4 mil, the cost of hot dip 
tin coatings will be roughly 1.6¢ per 
sq ft. As with other hot dip coat- 
ings, equipment and processing costs 
will be relatively high and should be 
carefully evaluated. 


pot, 
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TABLE 2 (cont’d)—IMPORTANT END-USE PROPERTIES: 





Type & 


Coating Composition, 
Structure 


Metals That Can 
Be Coated 


Appearance 


Choice of 
Colors 


Gloss and 
Luster 





CHEMICAL CONVERSION COATINGS 





Chromate Conversion 
Coatingse 


Phosphate Conversion 
Coatingse 


Oxide and Other 
Coatings 


RUST PREVENTIVES 


Oil-Type 


Wax-Type 


Corrosion Inhibitors 





Noncrystalline amorphous 
film made up of insoluble 
and soluble compounds 


Inorganic layer of zinc 
phosphate, iron oxide or 
manganese phosphate. Ex 
cept for amorphous phos- 
phate coatings for alu- 
minum, coatings have 
crystalline structure 


Usually oxide of base 
metal. However, in some 
cases base metal does 
not enter into reaction 


Soft to hard layer, de 
pending on composition 


Soft to firm waxy layer 
dependingon composition 


Very thin layer of com 
plex chemical compounds 


Silver, zinc (includ- 
ing coatings), and alu- 
minum, copper and 
magnesium alloys 


Iron, steel, tin, cad- 
mium, zinc, and alu- 
minum and magne- 
sium alloys 


Iron, steel, cadmium 
zinc, and aluminum 
alloys 


Though all metals can 
be coated, mainly ap- 
plied to ferrous and 
other metals unusu 
ally susceptible to 
corrosion 


Same as above 


Usually ferrous metals 


Wide range of colors 
obtainable, though not 
as many as in organic 
coatings 

Cannot be colored; | 
not usually used for | 
decoration 


Limited range of co 
lors available (see 
text), most popular 
being black 


Transparent 


Transparent, brown 
amber 


None 


Very good ; luster of 
base metal often 
adds to decorative 
appeal 


Not applicable 


Depends on coating; 
however, high gloss 
can be obtained 


Dull (soft) to bright 
(hard) 


Same as above 


None 





*Relative comparisons apply only to those coatings shown in the table. For example, even though 
an alkyd coating might have excellent abrasion resistance compared to other organic coatings, 
avorably with that of some metallic coatings 
>Comments apply to coatings that are not severely handled or exposed to corrosive chemicals. 
Refers to coatings that are applied after fabrication. For information on ready-to-use sheet see: 
“What About Precoated Metals?” on another page. 


its abrasion resistance may not compare 


= = 
Immersion coatings 
Tin 
applied 
brass, bronze, aluminum 
The coatings have a bright appear- 


Except for electroless nickel, im- 
mersion coatings are generally less 
expensive and can be applied more 
coatings 
As a 
immersion 
plating 
1s COV- 


quickly than 


applied by electrodeposition. 
thickness of 
limited, 
when the base 
However, in some cases fur- 
be produced 
in contact 
induc- 


rule the 
coatings is 
stops 
ered. 


ther plating can 
placing the base metal 
with a dissimilar metal 


ing an electric 


Following is a summary of the 
important types of coatings. 


most 


Tin 


Properties and uses—A variety of 


equivalent 


since 
metal 


and 
current. 


ance 


by discoloration 
frequently applied to aluminum en- 
gine pistons to provide lubrication 


and 


immersion 
to metals 


fair 


from 


coatings 
such as 


corrosion 
and thus are popular for finishing 
small articles such as safety pins, 
thimbles and buckles. They are also 
applied to copper tubing to prevent 
water, 


can be 
copper, 


and steel. 


resistance, 


and are 


during break-in periods. 


and 


immersion 
many 


treated. 


processes 


How they are applied—Most tin 
are 
modifications 
depending on the base metal being 
treatment 


empirical 
are used 


for 


DESIGN 


tin immersion processes can be used 
to improve the decorative and/or 
functional properties of many com- 
mon metals, Principal advantages of 
the processes are: 1) they are easy 
to use and require less skill than 
hot dipping or electroplating, 2) 
they are economical and do not re- 
quire electrical or other expensive 
equipment, and 3) they deposit very 
thin, uniform coatings so that a 
little tin goes a long way. 


ENGINEERING 


A typical 
tubing involves 
immersion for 1 hr in tin 
hot rinsing and fast 
drying. In comparison a_ typical 
treatment for aluminum requires 
two more steps but is done in much 
After cleaning and rins- 
ing, parts are given a nitric acid 
dip, rinsed again and then immersed 
in a potassium stannate solution for 
3 to 4 min at 120 F to deposit 0.1 


copper cleaning, 
rinsing, 
salt solution, 


less time. 








Durability 


Mechanical and Thermal Properties 





Indoors» Outdoors: 


Adhesion 


impact Heat 
Resistance Resistance 


Abrasion 
Resistance 











Generally provides better cor 
rosion resistance than phos- 
phate coatings 


Excellent 


Not generally used alone for 
corrosion protection. However, 
provide good corrosion pro 
tection, especially on ferrous 
surfaces when treated with 
oils, waxes or stains 


Some types can moderately 
improve outdoor corrosion re 
sistance 


Excellent 


cellent Good! 


Excellent Good 


Excellent Farr 


Very good 


Very good 


Very good 


Very good 


Excellent 


Fair to excellent | Very good 





Very good 


Very good 





‘Refers only to thin, decorative aluminum coatings. 
improve paint bonding. However, this article is only concerned 


*Coating is also widely used to 


with the end properties of the coating when used as is. 


‘Soft types can be wiped off 
also influenced by porosity of base metal. 


mil of tin. Parts are then given cold 
and hot water rinses. 

Cost factors—The materials cost 
of tin immersion coatings depends 
on the thickness used. Up to 2 mils 
have been deposited for heavy duty 
industrial applications. However, a 
thickness of 0.015 mil is common for 
decorative uses. Cost of metal alone 
in this thickness would be about 
0.06¢ per sq ft. Cost of the chemi- 
cals would be double this amount. 
Gold 

Because of their extreme thinness, 
gold immersion coatings are rela- 
tively inexpensive. They have a 
bright, attractive appearance which, 
while not very durable, can be pro- 
tected with a clear lacquer finish. 
The coatings are principally used in 
decorative applications such as cos- 
tume jewelry, trophies, automotive 
trim, and many novelty goods. And 
because of their good conductivity 
they are also useful in electrical 
applications such as printed circuits, 
transistors and connectors. 

How they are applied—One of the 
principal immersion treatments avail- 
able deposits gold by ionic displace- 
ment and contains no free cyanide. 


but hard types have relatively good adhesion. Degree of adhesion is 


Gold can be simply applied by this 
treatment to most common metals 
after they have been given a con- 
ventional cleaning treatment. The 
depositing reaction is self-regulat- 
ing; the thickness deposited depends 
on the base metal and the reaction 
stops in a few minutes when the 
surface is completely coated. 

Cost factors—Gold immersion coat- 
ings can only be considered inexpen- 
sive when used in very low thick- 
nesses—on the order of 0.001 mil (a 
millionth of an inch). In this thick- 
ness it costs about 6¢ per sq ft. 
Silver 

Despite their low cost, silver im- 


mersion coatings are not too popu- 
lar. Because of their poor tarnish 
resistance and inability to withstand 
abuse, their use is restricted to very 
cheap decorative applications and 
minor electronic parts. They can be 
applied to most base metals except 
lead, zinc, aluminum and very active 
metals. They perform best on cop- 
per, nickel and steel. 

Usually just a flash of silver— 
about 0.01 mil—is deposited; how- 
ever, 0.03 mil can be deposited in 
some cases. Application time de- 
pends on solution concentration, 3 
min being about average. Assuming 
a thickness of 0.01 mil and metal 
cost of 92¢ per troy oz, cost of the 
coatings works out to about 0.6¢ per 
sq ft. 

Copper 

In general, electroless copper coat- 
ings are cheaper to apply than 
equivalent electroplates. Most of the 
applications of the coatings today 
are for printed circuits. Although 
they do not actually have much 
decorative appeal, they are never- 
theless used for some inexpensive, 
decorative metal hardware such as 
casket parts. Because of their good 
lubrication properties they are also 
used on steel wire in die forming 
operations. 

Electroless copper coatings are 
usually used in thicknesses of 0.1 to 
1 mil. In addition to steel they can 
also be applied over brass, and on 
aluminum under special conditions. 
Normal cleaning cycles required are 
the same as for copper electroplat- 
ing. Processing time is slower than 
for electroplating and depends on 
the thickness required. 

Cost of the coatings is a fraction 
of 1¢ per sq ft. It has been esti- 
mated that the coatings can be ap- 
plied on a small scale with equip- 
ment costing about $100. Similarly, 
equipment full-scale 
automated setup are roughly esti- 
mated to be $10,000. 


costs for a 


Vacuum metallized coatings 


Properties and uses—Vacuum met- 
allized coatings can be applied to 
almost all common metals and non- 
metallic materials to improve their 
appearance. Aside from nonmetal- 
lies, they are usually applied to low 
cost metals such as steel and zinc. 
The use of thick cadmium coatings 
has recencly been extended to heavy 


duty functional applications. How- 
ever, these coatings are relatively 
expensive, and our main concern 
here is cheap, decorative aluminum 
coatings. 

Such vacuum metallized coatings 
consist of a thin, bright aluminum 
layer with excellent decorative prop- 
erties. Thickness of the coating 
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Stokes Corp 
Zinc die-cast drawer pulls «as 
they appear before and after me tal- 


lizing. 


0.005 mil. 
deposited 


from 0.003 to 
the metal is 
compared to electroplating, 
but the economical since 
the coatings are thin and many 
parts can be treated simultaneously. 

Because of their thinness the coat- 
ings tend to reproduce any imper- 
the base metal. Thus, 
must usually be leveled 
coating before 


ranges 
Actually, 
slowly 


process 158 


fections in 
surfaces 
with an organic 
metallizing. Furthermore, these thin 
be protected with a 
clear organic coating to resist cor- 
rosion, abrasion and handling. Met- 
allie colors other than aluminum can 
be simulated by using a colored top 
lacquer or by dyeing the top lacque: 


coatings must 


after application. 
Aluminum-coated and 
are popular for such items as hard- 
ware, costume jewelry, optical re- 
flectors, instrument parts, appliance 
trim interior hard- 


steel zinc 


and automotive 
ware. 

Hou they 
vacuum metallizing the metal to be 
contact 
with a hot tungsten, molybdenum or 
filament may be 
electrically heated in a refractory 
crucible) in a vacuum of at 
10° mm Hg. The metal evaporates 
quickly (however, deposition of 
heavy cadmium coats takes 15 to 30 
min) and a straight 
line from the filament. Parts 
quiring coating both must 
be rotated. Coating of deep grooves, 
undercuts and 
not practical. 


are applied—During 


evaporated is brought into 


platinum (or it 


least 


condenses on 
re- 
on sides 


interior surfaces is 


The cost of the alu- 
material is a small 


Cost factors- 


minum coating 
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TABLE 3—PROCESSING VARIABLES 





Type & 


Application Methods 
Equipment 


Pretreatment 


Approx No. of 
Processing 
Steps' 


Time Before Coated Part 
Can Be Handled 





AIR DRY ORGANIC COATINGS 


Cellulosic 


Non-Premium Alkyds 
Oleoresinous Varnish 
Bituminous 


HOT DIP METAL COAT 


Zince 


IMMERSION COATINGS 


Tia 


Gold 

Silver 

Copper 

VACUUM METAL 
LIZED COATINGS¢ 
CHEMICAL CONVERSIO 


Chromate Conversion 
Coatings 


Phosphate Conversion 
Coatings 


Oxide and Other 
Coatings 


RUST PREVENTIVES 


Oil-Type 


Wax-Type 


Corrosion Inhibitors 





Brushing, spraying, dip 
ping, flow coating; equip 
ment depends on method 
used 

Same as above 

Same as above 


Same as above 


INGS 


Dipping, several tanks 


req'd 


Same as above 


Same as above 


Dipping, small no. of 
tanks req'd 


Same as above 
Same as above 
Same as above 
Vapor deposition 


pal item of equipment is 
vacuum tank 


princi 


N COATINGS 


Dipping; no. of tanks 
req'd depends on type of 
coating 


Dipping usually satisfac 
tory for most parts; no. of 
tanks req'd depends on 
type of coating. Very large 
parts can be sprayed 


Dipping; no. of tanks de 
pends on type of coating 


Brushing, spraying, drip- 
ping, flushing 


Same as above 


Brushing, spraying, dip- 
ping 


Surfaces free of dirt 
oil, grease if high qual 
ity needed. Min pre 
treatment cleaning 
rinsing, drying 


Same as above 
Same as above 


Same as above 


Cleaning, pickling, flux 
ing 


Cleaning, pickling, flux 
ing 


Cleaning, pickling, flux 
ing 


Depends on base metal; 
cleaning usually suffi 
cient but acid dip may 
be req'd 


Cleaning, rinsing 
Cleaning, rinsing 
Cleaning, rinsing 
Must usually be applied 


over smooth lacquer 
film 


Parts must be freed of 
all contaminants; min 
steps req'd are alkaline 
cleaning, rinsing 


Parts must be free of 
all contaminants; min 


steps req'd are clean- 
ing, rinsing 


Same as above 


Cleaning 


Cleaning 


Many surfaces can be 
treated directly 


Parts are at 800-900 F 
when removed; can be 
handled as soon as cool 


Parts are at 640-680 F 
whenremoved and can be 
handled as soon as they 
have cooled 


Parts are at 570-625 F 
when removed and can 
be handled as soon as 
they have cooled 


Several minutes 


Several minutes 
Several minutes 
Several minutes 


Depends on hardening 
time of lacquer topcoat 


Several minutes; depends 
on temp of final rinse 


Same as above 


Variable, depends on 
temp of final rinse or 
nature of rust preventive 
treatment 


Hard types can be han- 
died as soon as solvents 
have evaporated. Care 
req'd with soft types to 
prevent removal of coat- 
ing 


3+ Same as above 


1+ Several minutes 





*Relative comparisons apply only to those coatings shown in the table. 


>Including pretreatment steps. 
Refers to coatings that are applied after fabrication. For information on ready-to-use sheet see: 


“What About Precoated Metals?” on another page. 
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YOU SHOULD KNOW: 





| Average Thickness 


Coating 
Uniformity 


Ability to be Applied 
in Blind Areas 


Suitability tor 
Large Parts 


Suitability for Small 
Parts in Large Quantities 





0.01-0.05 mil of 
metal may be dis 
solved; film depth 
is about 0.02 mil 


70-5000 mg/sq ft« 


0.04-0.2 


2+ 


Extremely thin mo- 


lecular film 


Excellent 


Excellent 
Excellent 


Excellent 


Excellent 


Fair; precautions 
req'd to prevent 
pinholing 


Excellent 


Excellent 


Excellent 
Excellent 
Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Hard types have 
excellent uniform- 
ity. Soft types re 
quire special care 
to prevent removal 


Same as above 


Excellent 


Depends on application 
method. Blind areas 
difficult to reach by 
brushing of spraying, 
but can be dipped 
Same as above 

Same as above 


Same as above 


Exceilent 


Excellent 


Excellent 


Excellent 


Excellent 
Excellent 
Excellent 


Poor 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Size is no limitation 


Same as above 
Same as above 


Same as above 


Usually for small and 
medium size parts. Large 
parts usually made from 
precoated sheel 


Same as above 


Large parts are usually 
made from precoated 
sheet 


Not recommended 


Not recommended 
Not recommended 
Not recommended 


Poor 


Excellent; limited only 
by size of processing 
tanks 


Excellent 


Excellent; limited only 
by size of processing 


Excellent 


Excellent 


Excellent 


Very good provided parts 
do not contact each other 
during application 


Same as above 
Same as above 


Same as above 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 
Excellent 
Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


| Excellent 


Excellent 





“Refers only to thin, decorative aluminum coatings. 


*Conventional thickness measurements are not normally used with phosphate coatings; 


coverage is measured by coating weight in mg/sq ft. 


rather, 


part of total materials cost. Actu- 
ally, the organic undercoat and top- 
coat cost more than the metal de- 
posited, and total materials cost of 
the complete coating system is 
roughly 1¢ per sq ft. Equipment 
cost is relatively high as, in addition 
to the vacuum chamber itself, appli- 
cation equipment is needed for the 
organic coatings. Although less ex- 
pensive vacuum chambers are avail- 
able, the cost of an average size 
chamber (30 in.) is about $9000, 
including pump and rotating fix- 
tures. 


Chromate 
conversion 
coatings 


General properties 

Chromate conversion coatings are 
low in cost and have achieved rapid 
popularity because of their ability 
to improve the appearance of non- 
ferrous metals and protect them 
against corrosion. Although the 
coatings are widely used to improve 
the appearance and properties of 
metal coatings, this manual is con- 
cerned only with chromate coatings 
used over metal parts as a 
complete finishing system. Chromate 
coatings are also quite popular as a 
base for organic finishes, but this 
property too is outside the scope of 
this manual. 

Composition—Essentially, the coat- 
ings consist of insoluble, nonmetal- 
lic, trivalent chromium compounds 
and soluble hexavalent chro- 
mium compounds. Unlike most phos- 
phate conversion coatings, chromate 
types are noncrystalline and amor- 
phous. 


solid 


some 


Corrosion resistance—The protec- 
tion afforded by chromate coatings 
is twofold. First, the nonporous 
nature of the film acts as a barrier 
to prevent moisture from reaching 
the metal. Second, if the coating 
should be scratched, the soluble por- 
tion of the chromate film continues 
to exert self-healing action to retard 
corrosion of the metal. 

The protective value of the coat- 
ings depends on a number of factors 
such as: type, thickness and hard- 
ness of the coating, surface charac- 
teristics, purity and thickness of 
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the basis metal, method of applica- 
tion, and service environment. 
Appearance — Chromate coatings 
are generally less than 0.02 mil in 
thickness. Two types of thin bright 
films be obtained: yellow iri- 
descent and Clear coatings 
are not as durable as yellow or olive 


can 
clear. 


drab coatings and, consequently, are 
often protected with a clear lacquer. 
their brilliant appear- 
ance, clear coatings have been used 
to simulate nickel-chromium electro- 


Because of 


plates. 

Heavier, matte coatings in yellow, 
bronze, black, brown and olive drab 
(the most durable and protective) 
colors can also be obtained. Because 
of their yellow and 
olive drab coatings can be converted 
to other immersion in 


These colors 


absorptivity, 


colors by 

acidified organic dyes. 
include red, orange, green, blue and 
The range of obtain- 
not as great as with dyed 
coatings, and the colors are 
not as attractive or as fast to light. 
For this reason the colors are only 
for 
for indoor applications, 


violet. colors 
able is 


anodic 


used identification purposes or 
Coatings for zinc 

Properties—Under ordinary con- 
ditions zinc has a tendency to de- 
velop a grayish color which detracts 
Also, when 
exposed to moisture, it may develop 


Chromate 


from its appearance. 


corrosion products. coat- 
ings are particularly effective in in- 
hibiting this type of corrosion and 
for this are more widely 
applied to zinc (and to cadmium) 
than to other metals. 

How they 


castings 


reason 


applied—Since die 
dirty, they 
have to be cleaned first, usually in 
an alkaline cleanser. Then the parts 
dipped in chromate, 
rinsed again, and dried. 


are 


are relatively 


are rinsed, 


Small parts to be vacuum 


promote 


metallized are 


Cost factors—The as-applied cost 
of chromate coatings on sur- 
faces ranges from 0.05 to 0.4¢ per 
sq ft, exclusive of handling and 
equipment costs. The cost for a 
small scale operation is relatively 
low; the equipment for treating die 
costs about $500 per 100 
gal of solution capacity. 

By comparison, the 
equipment for a large 
fully automated setup would be 
about $20,000 per 500 gal of solution 
capacity. This cost applies to equip- 
ment for treating solid zine parts as 
other 


zinc 


castings 


approximate 


cost scale, 


well as all solid nonferrous 
metals. 

Coatings for aluminum 
Chromate 
coatings on aluminum have replaced 
anodizing in many applications 


where low cost, good corrosion re 


Properties conversion 


electrical 
and flexibility (and good paint bond 
ing) are required. Chromate coat 
ings much thinner (about 0.01 
mil) than anodic coatings, and éolor 
from clear to dark as thick 
ness increases. They can be used on 
all aluminum alloys, including work 
hardenable and heat treatable alloys 
in rolled, drawn, extruded and cast 
forms. 


sistance, low resistance, 


are 


varies 


Chromate coatings have very low 
and 
can be classed as conductors rather 
than dielectrics. values 
vary from 2500 to 50,000 microhms, 
depending on 


resistance to electric current 


Resistance 


coating 
and operating conditions. Thus, the 
welded, and it is 
chromated 
without 


composition 


coatings can be 
possible to weld 
right from stock 
nary cleaning. 
How they are 
treatment of aluminum 
essentially the same as 
Following alkaline 


sheets 
prelimi- 


Chromate 
alloys is 


appli d- 


for solid 


zinc. cleaning 


mounted on rotating brackets to 


uniform coating on all surfaces. 


Consolidated Vacuum Corp. 
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and rinsing, parts are chromate 
treated, rinsed and dried. One addi- 
tional dip and rinse are required for 
dyeing. 

The coatings are usually applied 
by dipping, but spraying, brushing 
or flow coating can also be used. 
Brush or flow coat application is 
used on assemblies large for 
tank immersion, or for touching up. 
Optimum immersion time for a clear 
treatment is 10 to 30 sec; for yellow 
coatings about 2 min. 

Cost factors—The of clear 
coatings on aluminum varies from 
0.01 to 0.05¢ per sq ft. Colored coat- 
ings run a little higher- 0.05 
to 0.3¢ per sq ft for yellow or brown 
As with coatings for zinc, 
cost for a 
scale using hand 
about $500 per 100 gal of 
solution 


too 


cost 


from 


coatings. 
the 
small 


minimum equipment 
operation 
labor is 
chromate capacity. 
Coatings for magnesium 
Properties—A num- 
ber of chemical conversion coatings 
for the 
resistance, appearance, 
properties of 
Most of these 
coatings consist of complex chromic 
and chromate compounds. Some of 
the treatments (notably Dow Nos. 
1 and 10) are considered suppliers 
treatments and are applied to cast 
and wrought products before ship- 
ment. 


considerable 


are available improving 
corrosion 
and bonding 


alloys. 


paint 
magnesium 


Following is an analysis of a few 
of the important types. Many others 
are information is 
readily obtainable from metal pro- 


available and 
ducers and coating suppliers. 

Dow No. 1 chrome pickle is prob- 
ably the most widely used general 
purpose treatment. The coating can 
be applied to practically all magne- 
sium alloys and is frequently used 
for protection during 
shipment and storage. Since the 
etching action of the chrome pickle 
removes about 0.6 mil of metal per 
recommended for 


temporary 


surface it is not 
machined surfaces unless tolerances 
permit or allowances are made, 
Dow No. 7 dichromate treatment 
provides excellent corrosion protec- 
tion and good paint-base character- 
istics to all magnesium alloys except 
M1A and the earth 
alloys. Color of the coatings varies 
from light to dark brown, depending 
on the alloy. The coatings can be 
applied after 
appreciable dimensional changes are 


newer rare 


machining, since no 


produced during treatment. 


Dow No. 10 treatment is essen- 





tially a combination of the chrome 
pickle and dichromate boil, i.e., No. 1 
and No. 7. It is most commonly 
used for wrought products but can 
be applied to castings. The coating 
has the varying, matte gray to 
yellow-red iridescent of the 
chrome pickle, plus the brown of 
the dichromate treatment. 

Iridite No. 15 is also a popular 
treatment for magnesium; its corro- 
sion protection qualities are roughly 
equivalent to those of Dow No. 7. 
It produces a light to dark brown 
coating in 15 sec to 2 min. Total 
treatment including cleaning and 
rinsing takes about 6 min—the same 
as Dow No. 1. The Dow Nos. 7 
and 10 treatments take consider- 
ably longer since they both require 
an additional 30 min treatment in 
a boiling dichromate bath. 

How they are applied—Naturally, 
there is considerable variation in th 
way different treatments are applied. 
Dipping is the most common appli- 
method, and brushing and 
spraying are also occasionally used. 
A minimum of three or four precess- 
typical 
alkaline 


color 


cation 


ing steps is required, a 
treatment consisting of 
cleaning, rinsing, chromate dipping 
and rinsing. 

Cost factors—Cost of 
treatments for magnesium 
varies considerably. Costs as low as 
0.05 to 0.07¢ per sq ft have been 
quoted for the Dow No. 19 
and 0.2 to 0.5¢ per sq ft 
proprietary treatment. The 
treatment has a minimum 
cost for small _ scale 
of about $500 per 100 
capacity. 


chromate 
also 


treat- 
ment, 
for a 
latter 
equipment 
operation 


gal of solution 


Coatings for copper 
Properties—Chromate coatings for 
copper alloys have achieved wide 
popularity because of their ability 
to provide a bright, tarnish-free 
finish, to eliminate mechanical buff- 
ing, and to prepare a bright surface 
for chromium plating. 
The protective and 
value of the coating varies with its 
thickness, the type of treatment, and 
the particular copper alloy. Corro- 
sion of chromate-coated 
brass parts, for example, increases 
Mirror-bright 
on fine 
wrought 


decorative 


resistance 


content. 
obtained 


with zinc 
coatings can be 
grained and homogeneous 
alloys. Surfaces on coarse grained 
alloys are bright, but somewhat less 
smooth in appearance and texture. 
Heterogeneous alloys such as leaded 
and beta brass, and phosphor bronze, 
do not dissolve uniformly during 


TABLE (—HOW MUCH THEY COST AND WHERE THEY ARE USED 





Type & Cost, 





é/sq ft* | 


Applications 





ORGANIC COATINGS 


Cellulosic 


Non Premium Alkyd 


Oleoresinous Varnish 


Bituminous (thin film) 
HOT DIP METAL COATINGS 


Zinc 


Lead 
Tin 
IMMERSION COATINGS 


Tin 


Gold 


Silver 
Copper 


VACUUM METALLIZED COATINGS 


CHEMICAL CONVERSION COATINGS 


Chromate Conversion Coatings 


Phosphate Conversion Coatings 


Oxide and Other Coatings 
RUST PREVENTIVES 
Oil-Type 


Wax-Type 


Corrosion Inhibitors 0.33 





Metal novelty goods, art objects 
Architectural and marine products, toys, metal furniture, mainte- 
nance applications 


Toys, novelty goods 
Protect machined parts in storage; crude oil tanks and similar 
products 


Structural parts, castings, bolts, nuts, nails, hardware 


Wire, hardware, nuts, bolts, washers, tanks, barrels, cans, chemical 
processing equipment 

Food and beverage cans, sanitary equipment, condenser and 
transformer cans, washers 


Safety pins, thimbles, buckles, copper tubing, aluminum pistons 


Costume jewelry, trophies, auto trim, novelty goods, printed 
circuits, transistors, connectors 


Cheap jewelry, minor electronic parts 
Cheap hardware, coatings on steel wire to improve die forming 


Costume jewelry, hardware, optical reflectors, instruments, appli- 
ance and automotive interior trim 


Aluminum castings, flash reflectors, fuse parts, bolts; various 
magnesium aircraft and missile parts, typewriters, and other light- 
weight commercial products; zinc die castings and hardware. 
See text 

Various steel, aluminum, and zinc-coated parts to aid in cold form- 
ing; automotive parts such as pistons and axle assemblies to 
improve wear resistance; various metal parts to improve corrosion 
resistance 


Guns, toys, optical goods, novelties, spark plugs, hardware, appli- 
ance parts, sanitary ware, grommets, nuts, bolts, screws 


Internal combustion engines, gear cases, hydraulic systems, highly 
finished auto parts, galvanized products, steel sheet, bar and wire 


Any highly finished part 


Most common metal parts during manufacturing, shipment and 
storage 





“Approximate costs for materials alone, exclusive of equipment and handling costs. 


See text for other cost factors. 
*Depends on base metal. 


treatment and consequently do not are 


brighten as well as the homogeneous 
alloys. 

The coatings do not flake off 
during cold forming or bending and 
do not affect the dimensions of close 
tolerance parts. They can be spot 
or shielded-are welded and provide 
unusually low contact resistance. 

How they are applied—Solid 
copper alloy parts are treated much 
the same as aluminum alloys. After 
alkali cleaning and rinsing the parts 


chromate dipped, rinsed and 
dried. One additional dip and rinse 
are required if parts are to be dyed. 

Cost factors—The cost of treating 
copper alloy surfaces varies from 
0.05 to 0.4¢ per sq ft. Minimum 
equipment cost for small _ scale 
treatment of solid parts is about 
$500 per 100 gal of solution capacity. 
Coatings for silver 

Properties — Chromate conversion 
coatings are applied to silver sur- 
faces to eliminate tarnishing and 
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Color of the coatings 
varies from clear to yellow, and 
the degree of tarnish protection 
depends on coating thickness. Chro- 


corrosion, 


mated surfaces will have tarnish 
resistance roughly equivalent to 
that provided by a good water dip 
lacquer. As with other chromate 
treatments, the coatings produce 
only a small increase in electrical 
resistance. 

How they are applied—Thorough 
rinsing and neutralizing of any 
cyanide contamination on silver sur- 
faces is particularly important for 
satisfactory use. Thus, a neutraliz- 
ing dip in %2% nitrie acid is recom- 
mended prior to chromating. Sur- 
faces should be free of water-break 
prior to chromating 

Cost factors—Cost of treating 
silver surfaces will vary from 0.02 
to 0.1l¢ per sq ft. Maximum equip- 
ment cost for treating solid parts 
is about $750 per 100 gal of capacity. 


Gs 


Allied Research Products, Ir 


Carburetors and other zinc die castings are chromate treated to improve 


corrosion resistance. 


Phosphate conversion coatings 


Phosphate conversion coatings are 
noted for their low cost and their 
ability to: 
tection, 2) facilitate drawing, extrud- 


1) provide corrosion pro- 
ing and cold forming, and 3) 
improve scuff and wear resistance. 
The coatings are also distinguished 
for their 


properties. 


excellent paint bonding 
However, this property 
is beyond the scope of this manual 
concerned with 


when they are used 


as we are mainly 
the coatings 
alone to improve the properties of 
a base metal. 
Types 
Phosphate coatings are mainly 
zinc and alumi 
extent on 


used on on, steel 
num, ana to a esse! 
cadmium, tin and magnesium. A 
large number of proprietary coatings 
are available and can be roughly 
classified as follows: 
1. Zine phosphate (lightweight) 
2. Zine phosphate (medium 
weight) 
Zinc phosphate (heavy 
weight) 
4. Iron oxide phosphate 
» Manganese phosphate 
6. Amorphous phosphate 
Why they are used 
Fo corrosion protection—Un- 
painted phosphate coatings, treated 
with suitable oils, waxes or stains, 
provide excellent corrosion protec- 
tion, especally on ferrous surfaces. 
Coatings consisting largely of iron 


134 + MATERIALS IN 


DESIGN 


phosphate crystals were originally 
used for this purpose, but zinc and 
manganese phosphate coatings are 
currently favored for corrosion pro 
tection. These coatings can be treated 
with any one of a number of dry 
film, soft film and nondrying rust 
finishes and 
depending on end use. 
To aid cold forming—Because of 
their ability to carry 
phosphate coatings can be used to 


preventive stains, 


lubricants, 


aid various cold forming operations 
such as deep drawing, cold heading, 
extrusion, and wire and tube draw 
ing. At various times all of the 
phosphat 
as aids in cold forming; however, 


coatings have been used 
zinc phosphate coatings are cur- 
rently the most widely used. 
Coatings have been used to im 
prove the cold working of steel, 
zine-coated steel, stainless steel, 
aluminum and zirconium. In most 
applications the coatings are impreg- 
nated with a soap solution or other 
lubricant prior to forming. During 
forming, the coating crystals are 
deformed or crushed and prevent 
metal-to-metal contact. As many as 
four successive draws have been 
made without intermediate annealing 
or relubrication. Since the coating 
is nonmetallic it acts as an antiflux 
and aids materially in preventing 
welding and galling. By aiding in 


cold forming, phosphate coatings 


ENGINEERING 


longer tool life, fewer 
defects due to 


reductions, 


pi OV ide 
scratches, 


draws, 


greate! 
fewer and il 
creased drawing speeds. 

To improve resistance 
Because of their crystalline struc 
ture, phosphate coatings are capable 
of maintaining a continuous film 


wear 


of oil between bearing surfaces. Oil- 
absorptive phosphate 
coatings are produced by 
parts in a bath of metal acid phos- 
phosphoric 


manganese 
treating 


phates containing free 
acid and accelerators. 

On ferrous surfaces the coatings 
consist of manganese and iron phos- 
phate crystals. Even after the coat- 
ings have been worn off, the small 
pits etched in the bearing surface 
act as oil reservoirs. Since they are 
saturated with oil, the coatings pro- 
vide considerable corrosion resist- 
ance and are quite beneficial for 
parts to be stored. 

The acid reaction of the 
ment bath also removes burrs, wire 
edges and other irregularities occur- 
ring on the bearing surface. The 


treat 


coatings are quite smooth and are 
conducive to rapid and safe break-in. 
Because of dimensional buildup, 
special care must be given to close 
tolerance parts. 

Phosphate coatings are used in 
a number of automobile and engine 
applications to improve wear resist- 
ance. Typical of the parts that have 





been coated are piston rings, valve 
lifters and guides, camshafts, rocker 
arms, cylinder liners, universal 
joints, gear shift forks, differential 
gears and automatic transmission 
parts. 
How they are applied 

Application methods for phosphate 
coatings vary with the type of 
treatment used and the intended 
use of the part. It is impossible to 
describe all of the treatments here. 
However, a typical example of the 
steps required can be given: namely 
zinc and manganese phosphate coat- 
ings for corrosion protection. 

These coatings are usually applied 
by immersion in weights of 800 to 
2500 mg per sq ft. Weight of the 
coating is a function of immersion 


time, pretreatment, solution compo- 
sition and basis metal. Metal parts 
that have been completely machined, 
and some stampings and 
steel parts, may not 
liminary cleaning. However, rough 
castings and other parts coated with 
heavy scale, oil or grease require 
thorough cleaning. Application of 
the coating is comparatively simple; 
it requires about five steps, including 
cleaning and rinsing. Subsequently, 
the coatings can be treated with 
any one of a number of dry film, 
soft film and nondrying rust pre- 
ventives, depending on the end use. 
Cost factors 

It is difficult to pinpoint exact 
cost figures because of the wide 


pressed 
require pre- 


range of proprietary materials avail- 


Oxide and other coatings 


similar to the 
phosphate and chromate conversion 


Oxide coatings, 
coatings described above, are quite 
applied to 
a variety of metals such as iron, 
copper and 
aluminum. They are usually quite 


inexpensive and can be 


steel, zinc, cadmium, 


thin, often have a _ characteristic 
color, and are used primarily for 
decoration, for corrosion protection, 
or as a paint base. 
Coatings for iron, steel 
Properties — Next to 
coatings, black oxide coatings are 
the most 
coatings for iron and steel. The coat- 


phosphate 


widely used conversion 
ings are compoced essentially of the 
black ferro-ferric oxide of iron and 
can be produced by several methods, 
the hot alkali-nitrate method being 
the most popular. 

Black oxide coatings can be 
applied to cold rolled (low carbon) 
steel, high carbon steel, low and 
high carbon alloy steels, and gray 
and malleable iron. They can also 
be applied to stainless steel, but 
may lower the metal’s corrosion 
resistance. Consequently a black sul- 
fide treatment is recommended for 
stainless. 

Other oxide treatments are also 
available for iron and steel, includ- 
ng the browning process, the 
Carbonia process, oven heating, salt 
bath immersion and the steam 
process. All of these treatments are 
comparatively inexpensive and prob- 
ably competitive with the alkali- 
nitrate treatment. However, none are 
as popular as the alkali-nitrate 
method and therefore they will not 


here. (For detailed 
information sce “Conversion Coat- 
ings for Metals,” M/DE, Aug. ’57, 
p 121.) 

The chief advantages of black 
oxide coatings produced by the 
alkali-nitrate treatment are their: 
1) attractive appearance, 2) abra- 


be liscussed 


> 


sion and chipp’ng resistance, 3) low 
coefficient of friction, and 4) economy 
and ease of application. 

Appearance of the 
depends larg:ly on metal 
condition. Attractive shiny coatings 
are obtained on highly buffed sur- 
faces; dull matte coatings are ob- 
tained on etched, brushed or sand- 
blasted surfaces. Thickness of the 
coatings ranges from 0.04 to 0.2 
mil, and the dimensional change pro- 
duced is usually less than 0.01 mil. 

The corrosion resistance provided 
by black oxide coatings is relatively 
low. Coatings are not recommended 
for outdoor use; however, indoor 
protection can: be considerably im- 
proved by impregnation with oils, 
waxes or lacquers. Typical low cost 
applications include gun parts, toys, 
optical goods, spark plugs, and 
screws, nuts and bolts. 

How they are applied—At least 
five processing steps and processing 
tanks are required for the hot alkali- 
nitrate, black oxide treatment. A 
minimum sequence includes alkali 
cleaning, rinsing, 
coat'ng solution, rinsing, and a final 
dip in a rust preventive oil or wax 
solution. An additional acid pickle 
and rinse may be required after 


coatings 
surface 


dipping in the 


cleaning to remove rust and scale. 


able and the different number of 
processing steps required. Costs as 
low as 0.01 to 0.015¢ per sq ft have 
been cited for low cost treatment 
on a production line basis. This 
figure is admittedly low, and the 
cost of treating intricately shaped 
parts will be higher, although still 
less than 1¢ per sq ft. For example, 
production experience has shown 
that an average cast iron engine 
piston can be phosphate treated for 
about 0.5¢. Similarly, it costs less 
than 1¢ to treat an average auto- 
motive axle assembly consisting of 
drive pinion, side gears, pinion 
mates, shaft, spacer and washers. 
These costs are for the chemicals 
alone, and labor and handling costs 
must be added. 


A chromic acid dip is also occa- 
sionally used after the oxide treat- 
ment. Most parts can be treated in 
about 5 min; however, heat treated 
parts take about 10 to 15 min. An 
additional 5 min should be allowed 
for parts to drain and dry. 

Cost factors—Most black oxide 
coatings for ferrous metals cost 
about 0.25¢ per sq ft for chemicals 
alone. Labor and heating costs must, 
of course, be added to this figure. 
Equipment costs vary widely with 
the number of parts to be treated. 
A minimum manually operated 
installation using custom-made tanks 
costs about $1000. A completely 
automated installation for high 
speed production costs about $60,000. 
Black oxide 
coatings for copper 

Properties—Black oxide coatings 
can be used for decorating and im- 
proving the corrosion resistance of 
alloys containing 65% or more 
copper. Coating thickness ranges 
from 0.05 to 0.2 mil, dimensional 
change being about 0.5 mil. The 
coatings are extremely adherent, 
will withstand considerable handling 
and wear, and can be used up to 
400 F. When protected with a hard 
wax or oil, they will withstand over 
200 hr of salt spray before 
breakdown. 

How they are applied—Following 
is a typical procedure required for 
treating alloys containing over 90% 
copper (including  electroplates). 
First, surfaces are prepared accord- 
ing to whether a dull or glossy finish 
is needed—buffing being required 
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What About 
Precoated Metals? 


As mentioned in the introduc- 
tion we are mainly concerned in 
this manual with coatings that 
are applied to parts after they 
have been fabricated. However, 
sheet metal parts can often be 
finished more cheaply by using 
precoated sheet rather than un- 
finished sheet that requires sub- 
sequent finishing. Precoated 
sheet or strip has a number 
of important cost advantages: 

1. It comes ready to use; thus 
the user does not have to buy 
any equipment or hire any coat- 
ing specialists. Also, use of pre- 
coated sheet can relieve the 
burden on finishing equipment 
that is available but tied up on 
other products. 

2. Having been made under 
unvarying, controlled conditions, 
it is of uniform high quality. 

3. Because it is made by mass 
production methods, the as- 
applied cost of the coatings is 
low. 

Naturally, a close cost analy- 
sis should be made of the rela- 
tive merits of using precoated 
metal or doing the finishing 
yourself. For example, let’s 
assume that the product is to 
be made of an intermediate gage 
sheet, such as 20-gage cold 
rolled steel. A typical price for 
this material is 10¢ per sq ft, 
unfinished. The same material 
galvanized would cost only 12¢ 
per sq ft. 

In addition to zinc, other ma- 
terials discussed in this manual, 
such as lead, tin and some or- 
ganic coatings, are available in 
precoated sheet. Although elec- 
troplates are not discussed here, 
it should be noted that many 
electroplates and base metals 
are available in precoated form. 
Typical of these are preplated 
nickel and chromium coatings 
on steel, zinc, brass, copper and 
aluminum bases. As an example 
of how much they cost, 0.025-in. 
steel sheet plated on one side 
with nickel is priced at about 
28¢ per sq ft. 








for a glossy finish, and matte brush- 
ing or etching for a dull finish. Any 
deposits left by mechanical finishing 
are cleaned off amd oxides or stains 
on surfaces removed. After rinsing, 
surfaces are treated in the blacken- 
ing solution and then rinsed again. 

Cost factors—Black oxide coatings 
for copper and its alloys are some- 
what higher than coatings for steel 
about 1.7¢ per sq ft. Equipment 
costs are about the same as for steel. 
Other coatings for copper 

In addition to oxide coatings a 
considerable number of other inex- 
pensive decorative and functional 
coatings are available for copper. 
A black coating can also be pro- 
duced by immersion in a potassium 
sulfide solution. A royal copper 
(wine) color can also be obtained 
on copper. A variety of ~olored 
treatments are available for yellow 
brass, including brown, gold, blue- 
black, light green, steel gray and 
statuary bronze. (For comprehensive 
information on these finishes see 
“Maintenance, Cleaning, Finishing 
and Coloring of Copper, Brass and 
Bronz2,” published by Copper & 
Brass Research Assn.) 
Coatings for zinc, cadmium 

Properties—A number of low cost 


black oxide coatings are available 


for blackening cadmium electro 


Engines can be protected for long 
easily removed at time of use. 


plates and all zine surfaces includ- 
ing electroplates, sheet, galvanized 
surfaces and solid parts. The coat- 
ings are primarily intended for 
decorative use and as a paint base, 
and will withstand normal handling 
and wear. They can withstand 
exposure to normal atmospheres, but 
should be treated with wax, oil or 
a lacquer if outdoor protection is 
needed, The coatings on zinc are 
0.04 to 0.1 mil thick and increase 
dimensions about 0.5 mil. 

How they are applied—Both zinc 
and cadmium are treated the same: 
surfaces are rinsed, given an acid 
dip, rerinsed and then blackened. 
Zine die castings are either buffed 
or coated as-is, depending on the 
quality of finish needed. They are 
cleaned and activated, given a dilute 
acid dip, blackened, and then rinsed. 

Cost factors—The cost of materi 
als for finishing zine surfaces is 
relatively low—less than 0.5¢ pe 
sq ft. Keep in mind that up to ten 
processing steps may be required 
and handling and equipment costs 
may be high. However, the treatment 
is quite suitable for small parts, 
and bulk finishing in baskets o1 
tumbling cylinders is readily done. 
Oxide coatings for aluminum 

Properties—A large number of 
proprietary oxide coatings can be 


pe riods with rust preventives which are 


Esso Standard Oil Co. 





used to protect and decorate alumi- 
num. They provide a fair amount 
of corrosion protection, retain an 
attractive dyed finish, and can be 
applied easily and cheaply (they 
also serve as an excellent paint 
base). 

Most coatings can be dyed but 
their colors are not as lightfast as 
colored anodic coatings. They are 
relatively thin (0.03 to 0.17 mil) 
and produce small dimensional 
changes—on the order of 0.1 mil. 

How they are applied—Oxide 
coatings can be applied to most 
wrought and cast aluminum alloys. 
Thorough cleaning and rinsing is 
required before treatment and sur- 
faces are sometimes etched or buffed, 
depending on the surface effect 
desired. pretreatment, 
parts are immersed in the oxide 
coating solution which essentially 
consists of soda ash and potassium 
dichromate. The parts can then be 
given an optional dyeing treatment. 
In addition, the 
sealed in a hot dichromate solution, 
depending on the relative corrosion 


Following 


coating can be 


Rust preventives 


Rust preventives are essentially 
petrolatum-type coatings designed to 
provide low cost corrosion protec- 
tion of parts during manufacturing, 
shipment and _ storage. Although 
some types can be used for as long 
as three years, they are mainly 
intended for temporary protection 
and must usually be removed when 
the parts are ready for use. They 
are very rarely used for decorative 
purposes, although some hard types 
have a pleasing, glossy appearance. 

Literally dozens of distinct formu- 
lations have been made available 
for a wide range of products and 
operating conditions. Many of these 
formulations are specially designed 
to meet a military specification. In 
general, the materials can be classi- 
fied as follows: 

Oil type (cold application) 

Properties and uses—This group 
of rust preventives consists of non- 
setting, non-drying oils of various 
weights and viscosities. The coatings 
are usually quite thin after drain- 
age (roughly 0.2 to 0.3 mil); how- 
ever, low viscosity types are avail- 
able where thick coatings are needed. 
They all have a clear, transparent 
appearance. 

Almost all of the non-drying oil 


resistance required. Total treatment 
time varies from 5 to 20 min. 

Cost factors—Cost of oxide coat- 
ings on aluminum is roughly the 
same as that of chromate conversion 
coatings. Estimates of 2 to 4¢ per 
sq ft (including materials, labor, 
overhead, etc.) have been given by 
aluminum producers. By comparison, 
the highest figure given for a 
chromate coating is 0.3¢ per sq ft 
(this figure does not include labor, 
overhead, etc.). 

Other coatings for aluminum 

Caustic etch—Most of the other 
chemical treatments for aluminum 
are mainly designed to improve and 
preserve the metal’s appearance. 
One of the most popular treatments 
is a caustic etch that produces a 
decorative silvery-white appearance. 
It can be produced in various tex- 
tures such as matte, soft lustrous, 
and dull frosted, and has the added 
benefit of eliminating minor surface 
imperfections. 

Etching action is provided in a 
solution of caustic soda or sodium 
hydroxide by immersion for 5 to 


types are intended for indoor use 
and provide protection for periods 
up to eight months, depending on 
the grade used. Tests show that they 
can protect surfaces for up to 3 
days at 100% RH and 100 F. They 
can be used to protect: 

1. Internal combustion engines and 
parts during shipment and storage. 

2. Gear cases, hydraulic systems 
and highly finished auto parts. 

3. Sheet steel, bar stock and wire, 
and galvanized products. 

How they are applied—For rust 
preventives to perform effectively 
they should be applied over clean 
surfaces. Surfaces should be cleaned 
by alkaline, solvent or emulsion 
cleaning, and scalely surfaces should 
be freed of all deposits by mechani- 
cal cleaning. 

All of the coatings can be applied 
by spraying, dipping, brushing or 
flushing. Aside from draining, no 
post-treatment or drying time is 
necessary, the coatings being used 
as is. However, keep in mind that 
the coatings have to be removed 
at time of use. Removal is usually 
done by petroleum solvent rinsing, 
vapor degreasing, emulsion spraying 
or alkaline washing. 

Cost factors—The cost of oil-type 


10 min. This is usually followed by a 
smut removal operation. (For extra 
resistance to marking or fingerprint- 
ing, surfaces may be additionally 
protected with a clear organic coat- 
ing or else given an _ anodic 
treatment.) 

Cost of the caustic etch treatment 
is about 1 to 2¢ per sq ft, exclusive 
of subsequent anodizing or painting, 
but including materials, labor and 
overhead costs. 

Acid etch—A matte finish can also 
be produced on aluminum by an 
acid etching process quite similar 
to caustic etching. Acids that can 
be used include hydrochloric, hydro- 
fluoric, nitric, phosphoric and sul- 
furic. Cost is roughly the same as 
for caustic etching. 

Chemical brightening—This treat- 
ment is principally used to give a 
mirror-bright or specular finish to 
aluminum. It is frequently applied 
to polished or buffed surfaces which 
are then protected with a clear 
anodic coating. Like the etched 
finishes, it is not usually used alone 
as a complete finishing treatment. 


rust preventives depends on the 
coverage required for the product 
and on the service conditions. Cover- 
age can vary from 500 to 5000 sq ft 
per gal, an average figure being 
about 2500 sq ft per gal (0.2 mil). 
Using a typical cost of 65¢ per gal 
and a coverage of 2500 sq ft, the 
cost works out to the low figure 
of 0.026¢ per sq ft. This is the cost 
of the coating alone and does not 
include the supplementary cost of 
cleaning the surface, actually apply- 
ing the coatings, and removing the 
coatings when the parts are ready 
for use. 

Solvent type (cold application) 

Properties and uses—Solvent-type 
rust preventives consist of petroleum 
products in conjunction with various 
chemical compounds designed to give 
added corrosion resistance. Like the 
non-drying types, they are quite 
thin; they are usually used in thick- 
nesses of 0.2 to 0.4 mil—occasionally 
up to 2 mils. They range from light, 
transparent, oily materials on up to 
hard, black coatings very similar in 
appearance to varnish or paint. 

In general, most of the soft types 
are intended for indoor use for 
periods from four months to two 
years, depending on the type used. 


MARCH, 1960 ¢ 137 





Typical applications for the soft 
types include: 

1. External and internal surfaces 
of machinery and tools not subject 
to handling or long term 
Also lubrication and fuel 
systems of internal combustion 
engines. 

2. Protection of steel sheet, bar 


indoor 


storage. 


and wire, engine cooling 
and highly finished surfaces between 
manufacturing operations. 

As is to be expected, the 


solvent types of rust 


systems, 


hard 
preventives 
provide better corrosion protection 
than the soft With some 
exceptions, they can be used both 
indoors and outdoors. The best 
material, a firm, brown, waxy coat- 


types. 


ing, will protect surfaces indoors up 
to three years, outdoors up to two 
years. This rust 
formulated for external sur- 
engines, 
other metal 
products in long term outdoor and 


preventive is spe- 
cially 
tools, 


faces of machine 


automotive parts and 
ndoor storage. Similar coatings are 
available for less severe applications. 

How they are With a 
couple of exceptions, the solvent-type 


applied. 
rust preventives are applied the 
same way as the soft types and 
equire the same metal pretreatment. 
Soft types are ready for use immedi 
after application but hard 
require about ‘2 to 4 hr to 
With some exceptions, all 


ate ly 
type 
air dry. 
of the 


Cost factors 


coatings are easily removed. 
Cost of  solvent- 
type rust preventives depends on the 
end application and the coverage 
required. Basic cost of the soft type 
materials is 90¢ per gal. Thus, heavy 
soft coatings with a coverage of 1000 
sq ft per gal (2 mils) cost about 
0.09¢ per sq ft. And lighter soft 
coatings 4500 
sq ft per gal (0.04 mil) cost about 
0.02¢ per sq ft. 


with a coverage of 


In general, hard types cost more 


than soft types because they are 
intended for duty applica- 
tions and are greater 
thicknesses. Cost of hard materials 


is roughly 80¢ per gal. Thus, a typi- 


heavie1 
applied in 


cal hard with a coverage 


of 800 sq ft per gal (1 mil) 


coating 

costs 

O.1l¢ per sq ft. 

Wax type (hot application) 
Wax-type 

designed for 


Properties and uses 
rust preventives are 
both indoor and outdoor use, and 
have end properties quite similar to 
those of solvent-type rust preven- 
Many different formulations 
The coatings come in 
soft, semi-hard and hard consisten- 


tives. 


are available. 


cies. Some coatings are clear and 
dull; others have a tan, opaque ap- 
pearance; and still others have a 
glossy black finish. The coatings are 
principally used to protect highly 
finished parts for prolonged periods 
indoors or outdoors; e.g., indoor 
storage of ball bearings. 

How they are applied—Like other 
rust preventives, wax types should 
be applied over thoroughly clean 
surfaces. Non-emulsion types must 
be heated to 165 to 200 F for appli- 
cation and, because of their heavy 
consistency, are usually applied by 
dipping or brushing rather than 
spraying or flushing. However, some 
emulsion types can be sprayed, usu- 
ally at a coverage of 2000 sq ft per 
gal. Air drying time of this type 
ranges from 10 to 20 min. 

When parts are ready for use the 
coatings can be readily removed in a 
petroleum solvent or alkali cleaner. 

Cost factors—Although they are 
applied in heavy thicknesses, wax 
type rust preventives are still rela- 
tively non- 
emulsion types ranges from 3 sq ft 
per lb for heavy coats, to 125 sq ft 
per lb for light coats. Average cov 
erage is about 15 sq ft per lb or 1.5 


cheap. Coverage of 


mils. Thus, at a price of 10¢ per lb, 
the cost of non-emulsion types works 
out to 0.67¢ per sq ft. By compari- 
son, emulsion types cost about 0.14¢ 
per sq ft, but they are not as cor- 
rosion resistant as the hot dip types. 
other han 


Cleaning, removal and 


dling costs must be added. 


Corrosion inhibitors 

Some of the petroleum-base rust 
preventives described above are 
occasionally referred to as corrosion 
inhibitors, and the term is also fre- 
quently used to describe materials 
that are added to plating baths to 
prevent corrosion. However, the 
following discussion applies only to 
corrosion inhibitors that do not con- 
tain petroleum products and are 
used alone on metals as a complete 
finishing system for corrosion pro- 
tection, 
uses—T ypical of 
this type of corrosion inhibitor is an 
organic compound containing syn- 
thetic inhibitors which are deposited 
boundaries of the 
metal. The material forms a con- 
tinuous molecular film which dis- 
places any moisture present on the 
surface and forms a barrier against 
subsequent deposits of water. The 
material is effective at temperatures 
60 to 400 F. It provides long 


Properties and 


at grain base 


from 


term protection indoors, but if sub- 
jected to severe outdoor exposure 
and abrasion its effectiveness may 
be reduced 'to several days duration. 
It is not recommended for exposure 
to flowing currents of water or for 
direct submersion in strong, corro- 
sive chemicals. 

The material can be used to pro- 
tect iron, steel, aluminum, copper, 
brass, magnesium and other com- 
mon metals during manufacturing, 
storage and shipment, and as a 
maintenance coating. 

How it is applied—Although max- 
imum effectiveness is obtained over 
clean surfaces, the corrosion inhibi- 
tor is frequently used over surfaces 
in the as-received condition. Depend- 
ing on the size of the part, the 
inhibitor is applied by spraying, 
brushing or dipping. 

Cost factors—Cost of the corro- 
sion inhibitor is $6.50 per gal and it 
covers about 2000 sq ft per gal. 
Thus, the applied cost works out to 
0.33¢ per sq ft. Although this figure 
is high compared to petroleum-base 
rust preventives, keep in mind that 
surfaces do not usually have to be 
cleaned and that the coatings do not 
have to be removed when parts are 
ready for use. 
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NEW AND HANDY 


A new ready-to-use silicone rubber 
holds promise of high utility in a range 
of diverse applications. 


Silastic® RTV 731, a single-component 


silicone rubber that cures at room tempera- | 


ture, is Dow Corning’s newest addition to 
its series of silicone rubbers. 

A unique advantage is that Silastic RTV 
731 requires no catalyst premixing . . . can 


be applied easily from the tube that serves | 


as an applicator or dispenser. Silastic RTV 
731 provides excellent adhesion to most 
clean surfaces including metal, glass, cer- 
amic, and plastic — adheres very well to 
laminates made with silicone resin or sili- 
cone rubber too. 


Silastic RTV 731 needs only 
to air to accomplish vulcanization, 


exposure 
be- 


comes tack-free within an hour, cures to a | 


tough, rubbery solid in 24 hours. Applied 
to vertical surfaces, Silastic RTV 731 stays 
put—shows no tendency to sag, slump 
or flow prior to vulcanizing. (Cont. pg. 2 


“a 
“. 





| seal. 


SEALS BELOW 50 BELOW 


Hot or cold 
| Silastic®, the Dow Corning silicone rub- 


you can count on 
to maintain a positive, airtight 
This fact helped designers at 
Fairchild Engine & Airplane Corp., 
Hagerstown, Maryland, handle a tricky 
gasketing problem on their new F-27 
prop-jet transports. 


ber, 


Fairchild recently supplied a number of 
F-27B’s to Northern Consolidated Airlines 





“COOL” COOLANT 
The properties of silicone fluids have 
helped Hallicrafters Company design 
and produce lighter, less costly, more 
versatile heat for cooling 
airborne, shipboard and ground support 
electronic devices. 


exchangers 


These highly efficient Hallicrafter units 
are offered in three standard models with 
ratings up to 7,000 watts dissipation. They 
are designed and produced to meet en- 
vironmental conditions outlined in MIL-E- 
5272 and MIL-E-5400. All may be used 
with standard racks, and operate with max- 
imum efficiency up to 70,000 feet at 71 C. 


Among the properties that make Dow 
Corning silicone fluids ideal media for 
these heat exchangers are a unique rela- 
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tively flat viscosity-temperature slope and 
a high degree of thermal stability and oxi- 
dation resistance. These semi-inorganic 
fluids maintain near constant viscosity over 
a range from —65 
to 250C. They 
can be pumped 
at high speed 
without suffering 
breakdown due to 
shear ... pump 
easily at low tem- 
peratures... have 
good lubricity . . 
vated temperatures .. . 
or corrode metals. 


. won't vaporize at ele- 


In sum, Dow Corning silicone fluids aid 
heat exchange units to operate uniformly 
and almost indefinitely, as far as the 
coolant is concerned. No. 242 


will not oxidize | 


for service in northern Canada and Alaska. 
These craft were especially equipped with 
an oversize cargo door capable of admit- 
ting large heavy equipment for transporta- 
tion into remote northern areas. Sealing 
the oversize cargo door, and the passen- 
ger door, too, might have been a real prob- 
lem because of the bitter cold encountered 
by these aircraft at high altitudes . . . and 
ground temperatures often dip to 50 be- 
low zero! But, sealing was no problem 
at all . . . with gaskets made of Silastic. 
They never become hard and brittle, re- 
gardless of sharp temperature variations 
encountered in service. 


The fact is that Silastic readily withstands 
prolonged exposure to temperatures as 
low as —130F ... or as high as S500F. 
It retains an exceptionally high order of 
strength and resiliency, has a very low 
compression set, resists weathering, ozone, 
and corona .. . provides the ultimate in 
all-weather seal efficiency. No. 241 


TYPICAL PROPERTIES OF SILASTIC FOR SEALS 





Temperature range °F 


Tensile strength, psi 


| 


Elongation, % 

Tear strength, |lb/in 

Compression set, %, @ 

Hardness range, Durometer 

Weather, ozone and corona resistance 


40 to 
5to 50 
25to 80 
Excellent 


180 
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AID MISSILE 


Because they best withstand rigorous 
space age environments, silicone-glass 
laminates serve as terminal boards in 
the black boxes for the Jupiter missile’s 
electronic control system 


Chrysler Corporation Missile Division 
engineers specified silicone-glass laminates 
for numerous uses throughout the elec- 
tronic control system of the Army-devel- 
oped Jupiter missile. 

Here are reasons why: Extensive testing 
has proved that glass laminates made with 
Dow Corning silicone resin retain excel- 
lent dielectric properties in spite of heat, 
moisture, environmental aging, rapidly 
changing ambients, vibration and shock. 


NEW AND HANDY 


The properties of Silastic RTV 731 point 
to its practicality in many applications sim- 
ilar to those of presently available room 
temperature vulcanizing silicone rubbers 
and in numerous new applications, 

. with the advantages of greater 
stronger 


( Continued ) 


too . 
ease of application and better, 
bond to practically all 
Sample tubes of Silastic RTV 731 may 
be obtained for evaluation in your appli- 
cation. Request sample on company letter- 


surfaces. 


head, addressing Dept. 


RELIABILITY 


service, silicone-glass laminates have 
wed resistance to ozone, arcing and 
corona; in storage, to fungus attack. Glass 
laminates made with Dow Corning Sili- 
cones are designed to meet MIL-P-997B, 
are highly reliable dielectrics for all units 
subject to adverse environments, serve well 
even when exposed to high humidity and 
high voltage conditions. 


Other advantages: Silicone-glass laminates 
are easy to work with, fabricate and as- 
semble; have good physical properties; 
show excellent resistance to creep under 
pressure; aid production schedules be- 
cause soldering heat doesn’t loosen termi- 
nals while wiring is secured. No. 243 





TYPICAL PROPERTIES OF SILASTIC RTV 731 
AFTER VULCANIZING 24 HOURS AT 77F 





Color 
Brittle Point, degrees F 
Volume Coefficient of Thermal 
Expansion 
Thermal Conductivity, cal per cm 
(Seqrees C.) ret.) cccceccccce 
? Durometer Hardness, Shore A Scale 
¥ Tensile Strength, psi 
* Elongation, percent 
Serviceable Temperature Range, 
continuous 
short term - 


0.495x10 





+ After vulcanizing for 24 hours at 77 F in Ye" thick 
cross section. 


| 
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new literature 
and technical data 
on silicones 


TACKLES MANY JOBS—An crticle reprinted 
from Power tells how silicone insulation has 
proved to be a useful asset in most every type 
of electrical equipment ranging from dry type 
transformers to wire and cable. Exceptional 
thermal endurance and stability of insulation 
made with Dow Corning silicones have spurred 
its use in today’s electrical equipment, as evi- 
denced by subjects covered in this article. No. 245 


DON’T MISS THEM at the IRE show in New York, 
March 21 thru 24. Dow Corning booths No. 
4103 and No. 4105 will be filled with displays of 
silicone materials that help electronic units oper- 
ate reliably — even in the toughest environments. 
f you can’t be there, get information now about 
these aids to better electronic design. No. 246 


UP-TO-THE-MINUTE. The new Engineering Guide 
to the Properties and Applications for Dow Corn- 
ing Silicone Products 
is now available. 
This 16-page broch- 
ure contains the most 
current information 
on all lines, all 
forms of silicone 
products manufac- 
tured by Dow Corn- 
ing for engineering 
applications. Bring 
your reference files 
up-to-date by en- 
circling. No. 247 
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SEA HUNT —Fine performance of sonar trans- 
ducers and similar underwater electronic de- 
vices depends largely on fluids with uniform 
sound transmission characteristics. Dow Corning 
220 Fluid, developed especially for use as o 
sound transducer fluid, provides many desirable 
properties including heat stability, near-uniform 
viscosity over a wide temperature span, oxidation 
resistance and good electrical properties. No. 248 


NEW ADHESIVE — Silastic Adhesive 140, the 
ready-to-use adhesive that sets up at room temp- 
erature, provides an excellent means of bonding 
air-vuleanized and/or oven-cured silicone rubber 
to itself, to metals, to glass, or to a variety of 
organic rubbers and plastics. The data sheet on 
this new product details properties of Silastic 
Adhesive 140, and cites bond strengths between 
different combinations. A valuable new product 
for consideration. No. 24° 
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Mechanical Properties of Imported Woods" 





Static Bending Hardness, Ib> | 

Specific a. __| Max Crush Str) | Max Shear 
Source, Moisture Gravity | (par. to grain), | Str (par. to 
Species Content, % | (ovendry) | Mod of Mod of 1000 psi | grain), psi 
| Rupture, Elast, 

1000 psi 10° psi 








TROPICAL AMERICA 


Balsa 

Banak 

Brazil Rosewocd 
Caribbean Pine. 
Cativo 
Cocobolo 
Greenheart 
Lignum Vitae 
Mahogany 
Parana Pine 
Prima Vera 
Spanish Cedar 
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Andiroba 
Angelique 
Beefwood 
Goncalo Alves 
Guayacan 
Lemonwood 
Purpleheart 
Santa Maria 
White Peroba 
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Vee 
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AFRICA 


African Mahogany 
Afrormosia 
Agba 

Ayous 

lroko 

Limba (Korina) 
Makore 
Movingue 
Okoume 
Sapele 

Utile. 
Zebrawood 
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SOaan~ 


Ebony 
ASIA 


Apitongine 
Japanese Birch 
Japanese Oak 
Philippine Mahogany 
Teak 

White Seraya 


Boxwood... 

East Indian Laurel 
East Indian Rosewood 
East Indian Satinwood 
Macassar Ebony 





OCEANIAe 





Australian Maple " ' . 1385 | — 
Blackbean ; 6.1 - -- 2477 
lronbark | 94 - - 1896 
Koa 6.2 | t | 1205 - 
Oriental Wood 12 9.0 1720 1400 2140 
Yuba 6.0 | 0.65 _ | _ | 1035 | oa 


O 








aFirst grouping under each geographical region lists woods imported in relatively large volume; second group in each region 
indicates some of the low volume imports, all of which have densities averaging at least 44 lb per cu ft (air dry). 

bLoad required to embed an 0.444-in. ball to half its diameter. 

cAll relatively low volume. 

Source: Adapted from J. L. Stearns, Forest Products Jnl., Nov "58. 


MARCH, 1960 + 141 


‘0 





DELCO eK\_MoR 


The products are the same... the difference is the mame— Delco Moraine. Now every product that 
comes off our family tree (formerly Moraine Products Division of General Motors) bears this new name 
for quality automotive parts. It’s a name you can trust, too. For it’s backed by almost a quarter of a 
century of experience in the manufacture of such dependably made products as engine bearings, 

sintered metal parts, brake assemblies, power brakes, brake fluid, porous metal filters and friction 


materials. So be sure to remember our new name. It’s DELCO MORAINE 


Deleo Moraine, Division of General Motors, Dayton, Ohio DEPENDABLY MADE 


For more information, turn to Reader Service card, circle No. 367 
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AT WORK 


...AT A GLANCE 


Cemented carbide balls are solving ball point pens’ major drawback: skipping 
and sliding. The tiny balls, which are 0.039 in. in dia, are ground to a rough finish 
(approx 10, in.) which is said to both grip the paper and provide channels for the 
ink to follow. Cemented carbide’s major advantages: 1) its high hardness prevents 
the surface from wearing smooth; 2) its excellent corrosion resistance prevents 
damage from detergent-type inks; and 3) it has better wettability than stainless 
steel or artificial sapphire. To date, more than 50 million cemented carbide balls 
have been produced. 


Source: General Electric Co. 


The switch from painted steel to high density polyethylene has resulted in 
improved appearance and reduced costs in the design of front-seat side shields used 
in 1960 Fords. Although the initial reason for the switch was “styling advantages,” 
the new injection molded shields were found to be lighter, 30% less expensive, more 
resistant to scuffs and dents, and easier to manufacture. Of the plastics tested only 
high density polyethylene “possessed the required properties at the lowest price.” 
Source: Phillips Chemical Co.; used by Ford Motor Co. 


Some 66,000 tons of steel will be used in this country’s first underground missile- 
launching base now being built at Lowery Air Force Base near Denver, Colo. The 
base will consist of six subterranean complexes, each containing three steel and 
concrete silos. Each silo measures 40 ft in dia and over 150 ft deep, and is capable 
of housing a ready-to-fire Titan ICBM. Of the 66,000 tons of steel used, 28,000 tons 
will be reinforcing steel, 12,000 tons structural shapes and plates, 10,000 tons corru- 
gated tunnel liner and 10,000 tons pipe. Each silo will be sealed over with heavy 
steel doors which will protect the complexes from everything but a direct atomic hit. 
Source: American Iron & Steel Institute. 


A nylon dust guard has solved a maintenance problem that has long plagued 
the railroad industry. The problem was to find an inexpensive method of protecting 
journal boxes from contamination while retaining the oil within. Many materials 
were tried, including plywood, paper, leather, rubber and nearly every known 
plastic. Molded nylon was selected because it is exceptionally resistant to impact, 
will not lose its original shape, fits snugly on the dust guard seat, and is resistant 
to both high and low temperatures. 


Source: Plastics & Coal Chemicals Div., Allied Chemical Corp.; dust guard manufactured by DO Co. 


Platinum-clad stainless steel is now being used for laboratory ware and 
various chemical processing apparatus. Advantages of this relatively new material 
are: four times greater strength than solid platinum at about one-sixth the cost; 
longer life; greater thickness; and suitability at temperatures up to about 1000 F. 
The platinum (actually an alloy containing 0.5% rhodium to prevent grain growth) 
is clad to a corrosion resistant, high nickel-chromium stainless steel by a patented 


“solid-phase bonding process without diffusion or brazing.” 
Source: Metals & Controls Div., Texas Instruments, Inc. 
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TESTING MACHINES 


First to combine static and dynamic testing capabilities 


eeeeeeee 

Featuring a basic system of compatible components, new 
RIEHLE-LOs Hydraulically-Actuated Fatigue Testing Machines 
permit far greater variety and versatility in testing pro- 
grams than is possible with any other machine. Available in 
models with capacities ranging from 12,000 to 300,000 
pounds, new RIEHLE-LOs machines can be_used to perform 
dynamic tests as well as conventional static tests. 

Using the basic system of consolé, pulsator and loading 
unit, both alternating and fluctuating loadings on test spe- 
cimens can be applied. Infinitely variable frequencies be- 
tween 125 and 1000 c.p.m. can be obtained while the 
machine is being operated by the pulsator. A slow-cycle 
control accessory can be connected to provide frequencies 
from about 5 to 100 c.p.m 


By including RIEHLE recording and strain measuring in- 


Rie h le TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


“One fest is worth a thousand expert opinions 


™ 


ee 


strumentation in the system, conventional static testing can 
be performed on the new machines. Tension and compres- 
sion tests are done in the same space, so transition from one 
to the other is easily accomplished. 

Other accessories which can be integrated to extend the 
utility of the machines include a programmer to automati- 
cally vary load levels and frequency and General Purpose 
esting Cylinders for testing large parts and assemblies. 

Installation is simplified because new RIEHLE-LOs Fatigue 
Testing Machines are floor models, requiring no pit. 
OTHER RIEHLE TESTING MACHINES: Hydraulic and Screw 
Power Universal Testing Machines, Construction Materials, 
Impact, Brinell, Torsion, Horizontal Chain, Rope and Cable 
Testing Machines, Portable Hardness Testers for Rockwell 
Readings, etc. 
For more information, circle No. 329 


MAIL COUPON TODAY FOR ADDITIONAL INFORMATION 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc 
Dept. MDE-360, East Moline, Illinois 


Please send me Bulletin RF-10-59 on the new RIEHLE-LOS 
Fatigue Testing Machines. 





All-Welded Steel Dome 
Built from Top to Bottom 
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Geodesic dome building, shown partially completed, 
is being built from the top down by using a giant air- 
inflated nylon fabric lifting diaphragm to raise the dome 
to successively higher levels. 


* ee 
The lifting diaphragm, produced by Domestic Film 
Products Corp. from 1/82-in. nylon, forms an airtight 
seal between top section of dome and ground, with air 
pumped through an underground tunnel. Air pressure is 


only 1.45-1.60 oz per sq in. 


@ Using only three basic steel forms—hexagonal panels, 
pipe and half spheres—Graver Tank & Mfg. Co., Div. 
of Union Tank Car Co., is fabricating the world’s largest 
building without internal or external supports. The build- 
ing, designed for use as a repair and maintenance facility 
for railroad tank cars, is as high as a ten-story office 
building and 110,000 sq ft in area. It is being constructed 
in Wood River, Ill. and will be named “Union Dome.” 


Construction began with fabrication of the top center 
section of the dome on a scaffold. The nylon diaphragm 
was then attached to the 
175-ft diameter point. 


LO 


underside of the dome at the 


Aimost 1000 hexagonal steel panels were welded 
together to form the structure. The panels average 15 ft 
in width and weigh a total of 560 tons. Vertices of 
adjoining panels are interlocked with 6-in.-dia steel pipe. 


The unique method of fabricating this circular build- 
ing—from the top down—is expected to result in cost 
savings over the similar Baton Rouge Dome which was 
built in the conventional manner in 1958 at a cost of $10 
per sq ft. Advantages of the circular design include: 
low cost per square foot of area covered, visual control 
of working areas from one central point, and unimpeded 
materials and work flow. 
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Good nuclear properties 


Shown here is a new Columbia University atomic 
reactor designed with a pile of 270 bars of high purity, 
nuclear-grade graphite. (Nuclear-grade graphite is 
specially processed to contain less than 1 ppm boron.) 
Each bar is 4 in. square by 60 in. long. Notches are 
cut into a predetermined number of the bars to allow 
insertion of aluminum tubes containing uranium-bearing 
fuel slugs. Neutrons are fed into the pile from the 
bottom layer of graphite bars, where a plutonium neu- 
tron source can be placed in various locations. 

Also worth noting is the ingenious shielding slab, 
being installed. This slab consists of a 6-in thick layer 
of paraffin, 1 in. of which is impregnated with boron, 
which has a great affinity for neutrons. When the 
reactor is operated with the boronated layer on the out- 
side, the neutrons emerging from the pile “see” only the 
paraffin, which acts as a mirror and reflects the neutrons 
back into the pile to increase the neutron multiplication 
factor. Contrarily, when the boronated surface is placed 
next to the pile, it acts as a “sponge” and absorbs 
neutrons leaving the pile. Thus, the pile is always fully 
shielded by boron for safety, yet can be operated either 
reflected or unreflected with ease. 

Another advantage of the design is that the graph- 
ite assembly can be operated as a sigma pile without 
uranium fuel to study graphite’s nuclear properties. 
The square graphite bars, which were previously sawn 
away to make the notches, are simply replaced so that 
a monolithic or solid graphite structure is approached. 
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Graphite: 


Versatility Plus Key Properties 
Make it Suitable for Many Uses 


Graphite is becoming increasingly popular 
as an engineering material, particularly in 
high temperature and nuclear work. These 
case histories were supplied by National 
Carbon Co., Div. of Union Carbide Corp. 


Heat resistant 


This graphite rocket engine exhaust nozzle insert 
in the Lacrosse missile withstands a temperature change 
of 5000°F in a very short period. Graphite has proved 
to be one of the few materials suitable for such applica- 
tions. In addition to its excellent high temperature 
properties, the material can be machined to precise 
tolerances. The inner throat section (shown being gaged) 
is machined to within +6 mils, and the outer diameter 
is held to a total tolerance of 1 mil. The insert is manu- 
factured by National Carbon Co. for Parish Pressed 
Steel (Div. of Dana Corp.), a subcontractor for Martin 
Co. 





Dimensionally accurate and stable 


The accuracy of stainless steel honeycomb panels 
for aircraft depends largely on the dimensional stability 
of these graphite brazing forms which are fabricated 
from the largest blocks of graphite ever made. Stainless 
steel skin surfaces are joined to honeycomb cores in 
high temperature brazing furnaces; because of its very 
low thermal expansion, graphite has proved to be the 
only material that could support the panels and hold 
their extremely accurate dimensions. In addition, the 
material can be precisely machined to the intricate 
shapes and contours required. The forms are now being 
produced in sizes up to 110 in. long and when joined 
together will permit the fabrication of honeycomb panels 
in sizes previously not obtainable (up to 10 by 20 ft). 


High thermal conductivity 


The combination of high thermal conductivity and 
fin construction provides high efficiency in this new 


graphite heat exchanger tube. Twenty-three fins, each 
3/16 in. high, increase the heat transfer area to 2.6 
times that of a plain %-in. i.d. tube. Furthermore, the 
helical twist of the fins promotes turbulent flow and in- 


creases heat transfer as fluid velocities increase. Because : 


of its extra surface area the operating heat flux and 
temperatures in the heat exchanger are reduced, permit- 
ting a longer operating cycle between cleanings, reducingé 
maintenance costs. 


Resistant to chemicals 

Resistance to a wide range of corrosive chemicals, 
plus other important properties, were obtained by using 
impervious graphite for the spindle and globe in this 
new valve. The self-lubricating properties of the spindle 
cut maintenance and lengthen life. In addition, the 
strength and heat resistance of the graphite globe permit 
operation at a pressure of 100 psig and a temperature of 
340 F. Cast iron body casings are used around the 
graphite parts to protect them from accidental damage. 
All metal parts are covered with a corrosion resistant 
epoxy coating. 


Available in large sizes 

This 7-ton graphite cylinder is the largest ever made 
—61 in. in dia by 72 in. long. After coring, the cylinder 
will be used in a large graphite tower in which elemental 
phosphorous will be burned for the production of phos- 
phoric acid. 

High temperature process equipment of essentially 
monolithic construction is made possible by the produc- 
tion of fine grained graphite in this unprecedented large 
size. Furthermore, the reduction in the number of joints 
in such a large size unit simplifies field erection and 
lowers maintenance costs. 
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How to Make 
Low Cost Models 
of Paraffin 


by Willis E. Junker and Robert J. Pritchard 


Convair—San Diego, Div. of General Dynamics 


Right—Paraffin model of a broadband coaxial 
feed lens is an example of the complex shapes 
that can be produced simply and quickly from 
wax, eliminating the need for more costly mate- 
rials and techniques. Large parts offer the biggest 
savings. Small parts may be easily deformed 
even by moderate handling. Any number of mod- 
els may be cast by the method described on these 


rwo pages. 


1 Carve prototype manually. This hand carving 
may serve as the final model if only one is needed, or if 
the homogeneity of the paraffin is important. In this 
application, the dielectric properties of the model are to 
be determined, and internal structure is important. There- 
fore, this hand model (made with knife, straight-edge 
and simple lathe) will be used to make a plaster mold 
that will allow casting of uniform paraffin models. 
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2 Check prototype dimensions. The hand carved 
prototype must be checked against the dimensions of the 
original sketch before making the mold. This particular 
shape has no contours that undercut the vertical and will 
therefore require only a one-piece mold, effecting further 
savings. A series of alternative wax prototypes can be 
produced for less than the cost of a single model made 
in a more permanent plastics material such as Teflon. 








3 Make a plaster mold. The mold is made of a 
low shrinkage plaster, such as Hydracol. To obtain homo- 
geneous wax castings, provide for differential heating and 
cooling in the mold (see next photo). Apply a thin coat 
of silicone grease to the mold to allow removal of model 
without necessity of 1% draft. 


5S Pour molten paraffin. After the mold has been pre- 
heated for 1 hr, pour in molten wax. When the air bubbles 
stop rising, cool the mold 24 hr at room temperature. Blowing 
cool air over the mold may result in fractures or distortions; 
cooling in a vacuum may trap air bubbles within the waz. 


4 Preheat the greased mold. Heating is accom- 
plished by a nickel wire which was embedded % in. from 
the inner surface of the mold during forming. The wire 
is in the form of a spiral which concentrates more turns 
at the top. The lower portion of the mold will cool first, 
and entrapped air will move upward through the liquid 
paraffin and escape. 


G Remove the model. Grease allows easy 
removal, yet its high melting point prevents con- 
tamination of the wax. Dimensions should now 
be checked. 


MORE MATERIALS AT WORK 


Flying platform skims water 
Porcelain valves for corrosives 
Missile powerplant uses 
forged aluminum 
Epoxy-phenolic finish protects 
magnesium 
Nylon gears: no contamination 
Stainless castings 





General Electric RTV silicone rubber 


New liquid rubber cures without heat, useful from — 70 F to + 600 F, ideal for 


sealing, electrical insulation and flexible molds. 


HEAT RESISTANT SEALING, such as shown on this 
Douglas DC-8 Jetliner, is made possible with RTV 
(room temperature vulcanizing) silicone rubber. RTV 
cures without application of heat; won’t shrink (no sol- 
vents) ; forms no voids. It has excellent bond strength, 
plus resistance to high temperatures, moisture, weather- 


ing, ozone, aircraft fuels and solvents. 


ENCAPSULATION OF STATOR WINDINGS, 
introduced by General Electric motor depart- 
ments, extends service life of motors. RTV’s re- 
sistance to moisture and other contaminants 
enables these dripproof motors to meet certain 


applications formerly requiring enclosed units. 


POTTING OF AIRBORNE EQUIP- 
MENT provides protection from high 
altitude arc-over and corona as well 
as vibration and moisture. RTV 
silicone rubber protects this cath- 
ode ray tube up to 70,000 feet. 


PRECISION MOLDING of proto- LOW-COST TOOLING with flexible 
type and engineering models RTV mold material offers added 
and replacement parts is simpli- savings in time and expense. RTV’s 
fied and improved with RTV flex- “built-in” release agent provides 
ible mold material. G-E RTV’s easy removal of this epoxy coil- 
low shrinkage permits close tol- | winding form from mold. Total cost 
erances and fine surface detail. reduced 81%, delivery time 90%. 


RTV COIL IMPREGNATION enables this 
Hughes Aircraft Co. transformer to pro- 
vide top performance at 250°. Unlike 
other insulations tried, G-E RTV com- 
pounds proved successful both for coil 
impregnation and full encapsulation. 


For application data and samples of General Electric RTV silicone rubber write Section B-314, General Electric Company, 
Silicone Products Department, Waterford, New York 


GENERAL @@ ELECTRIC 


For more information, turn to Reader Service card, circle No. 378 





Special propeller 
pumps large volume 
of air to lift platform 
about 2 ft above the 
water. 


Flying Platform Skims Water 


Aluminum extrusions and sheet, 
polystyrene foam, and a good deal of 
imagination have been successfully 
teamed in the first full-scale “flying 
platform”—a unique combination of 
ship and plane. 

The platform, called a Hydro-Air 
vehicle, is a remarkable cargo-carry- 
ing craft designed to streak between 
ports at about 50 mph at a fraction 


of the power ordinarily required. 
Secret of the vehicle’s efficiency is 
the virtual elimination of friction, 
the craft rides on a cushion of air 
about 2 ft over the water’s surface. 

Developed by Spacetronics, Inc., 
the tear-shaped vehicle is 32 ft long, 
24 ft across at the widest point, and 
2 ft high. A specially-designed fan 
in the bow rotates horizontally 


Polystyrene foam is packed into aluminum shell to provide buoyancy and 
strength, 


Aluminum sheet and extrusions form center section of flying platform. 





Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toledo, 
Ohio), world’s largest producer of 
replacement mufflers and tailpipes, 
uses 2 YODER Tube Mills to produce 
more than 300 ft. of 134”, 174” and 2” 
tubing per minute. 


According to Mr. John Grindle, Plant 
Engineer, the two-man operated 
YODER Mills are vital to the produc- 
tion of the entire plant.“YODER Tube 
Mills earn their keep daily. They are 
easy to set up, maintain and operate 
...the welds are clean and uniform. 
We depend on them for constant 
quality, high production and mini- 
mum downtime”. 

The YODER Tube Mills at AP Parts 
exemplify the production economies 
and dependability of all YODER-built 
equipment, whether it be Pipe and 
Tube Mills, Cold Roll-Forming 
Machinery or Slitting Equipment. 

If your products require ferrous or 
non-ferrous pipe or tubing, from 14” 
to 26” diameters, there is a YODER Mill 
designed to produce it economically, 
accurately and efficiently. 


For complete information on YODER 
Pipe or Tube Mills... write for the 
fully illustrated, 88 page YODER Tube 
Mill Book... it is yours for the asking. 


THE YODER COMPANY 
5546 Walworth Avenue + Cleveland 1, Ohio 


PIPE AND 
TUBE MILLS 


‘ + 
fer j 


*or more -information; circle No. 337 
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Oxidation and thermal shock resistance of metals used in jet engines and 
similar superheat applications are greatly improved with CHROMALLIZ- 
ING. The patented and proven process of diffusing chromium with other 
elements into the surface provides an alloy case which is integral with the 
base metal. It can’t peel or flake; the chromium and other elements diffuse 
uniformly into recesses, pores, cracks and even blind holes. 


Usual Operating Operating T of 
Alloy Temperature CHROMALLIZED Alloy 








tron Base 1500° F SA CHROMALLIZED 310 and 321 stainless steels show 
(including no failure after 18 hours at 1950° F in an atmos- 
=” phere taining lead bromide ond lead sulfide. 
steels 








Nickel Base U CHROMALLIZED nickel base alloys are unattacked 
after 200 hours at 2000° F. 





Cobalt Base SAC CHROMALLIZED cobalt base alloys are un- 
attacked after 150 hours at 2209° F. 





Molybdenum W-2 CHROMALLIZED molybdenum shows no failure 
after 400 hours at 2350° F, after 48 minutes at 
2800° F, and after one minute at 3400° F. 








Ordinary steel can also be chromallized to provide resistance to corro- 
sion, oxidation and wear. 

A recent Chromalloy development, IOCHROME (99.997 % pure chromium), 
is a basis for chromium alloys for use at 2500°F. 


Write for illustrated BULLETIN MH 


hromal loy corporation 


450 Tarrytown Road * White Plains, New York 
White Plains 6-0020 


CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA 
PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 
Propellants, cartridge actuated devices, explosives and special chemicals. 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO. Quality gray iron castings. 
SINTERCAST DIVISION, YONKERS, N: Y. Machinable carbides & nuclear materials. 


Fer mere information, turn to Reader Service card, circle No. 361 
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and pumps a huge volume of air 
between the platform and the sur- 
face of the water. Although the air 
pressure is quite low (only a few 
ounces per square inch), it provides 
enough upward push to lift the unit 
2 ft. Forward propulsion is provided 
by aft-mounted fans. According to 
Spacetronics, the cushion of air that 
supplies the lift will not kick up a 
heavy spray. 

Aluminum, supplied by Aluminum 
Co. of America, was selected because 
of its light weight and corrosion re- 
sistance. The polystyrene foam pro- 
vides buoyancy and _ additional 
strength. 


Porcelain Valves 
For Corrosive Liquids 


Although initially developed pri- 
marily for high voltage electrical 
applications, vacuum process porce- 
lain is becoming increasingly popu- 
lar for valves, pipe, fittings, plugs 
and other parts used to handle cor- 
rosive liquids. 

Primary advantages of porcelain 
are: 1) excellent resistance to all 
acids (except hydrofluoric) ; 2) ease 
of fabrication into special shapes; 
3) resistance to high temperatures; 
and 4) noncontaminating character- 
istics. Other advantages are: zero 
absorption, low density, good tensile 
strength, low thermal expansion and 
high compressive strength. 

The accompanying photo shows 
some of the various shapes and sizes 
of porcelain parts currently being 
made by Lapp Insulator Co., Inc. 
According to Lapp, the material 
used is a compound of plastic clay, 
kaolin, quartz and feldspar. 

To produce parts, proper propor- 
tions of the compound are first added 
to water to produce a uniformly fine 
slurry. The slurry is placed in a 


Porcelain parts used in chemical 
processing. 





AlSiMag ceramics actual size 

' 

® AlSiMag pioneered the custom manufacture 
of ceramics for modules and for micromodules 
and has long been known for its leadership in 
precision ceramics in small sizes and thin cross 
sections. Long experience has helped produce 
miniature and sub-miniature ceramics to toler- 
ances generally associated with fine metal work. 


Uniformity of material and dimension is neces- 
sary to reach goals of micro-miniaturization. 


AlSiMag ceramics are playing their part in in- 


and Electrical Properties of 
AlSiMag Alumina Ceramics 393, 548, 614 


_ 12t0 18 
087 


8 


Resistance to Impact 
(Ve rod) 


Volume 
Resistivity 

at Various 
Temperatures 


60 Cycles 

Dielectric 1mc. 
Constant 100 MC 
10,000 MC. 


60 Cycles 
1mCc 


100 MC 
10,000 MC 


These are the most frequently used AlSiMag 
ceramic compositions for small or thin designs. 


Other AlSiMag formulations are available to 
meet highly specialized requirements. For ad- 
vice on such requirements give operating details.” 


creasing reliability of these components and in greatly reducing 
sizes of sub-miniature electronic components. 


Even the close tolerances required in vacuum tube insulators and 
spacers are maintained in these AlSiMag microminiature ceramics 
without grinding. Tubes with walls as thin as .010” and flat 
shapes as thin as .005" are produced regularly. 


These precision ceramics are widely used as electron tube com- 
ponents . . . supports, spacers, envelopes, windows . . .and as 
micromodule wafers, transistor bases, relay components, etc. 


See Booth No. 4502 at I.R.E. March 21-24. 


A Subsidiary of Be 
Minnesota Mining and 
Manufacturing 

















HIGH DENSITY 
POLYETHYLENE 


PROFIT PARADE 


Grace Plastic Goes into New Appliance Concept 


Are you working on a “new concept” product? High density 
polyethylene from Grace could provide a better answer to your 
product's unique requirements than any other raw material. 
The Hoover Company reached just such a conclusion in screen- 
ing plastics for the motor housing of their new home appliance 
concept—an electric floor washer that cleans with its own 
detergent solution and dries by vacuum action. 

Why did Hoover select Grex high density polyethylene? 
The motor housing has to be unaffected by moisture and the 
chemicals with which it comes in contact. It must withstand 
heat generated by the motor and possess high impact strength. 
Its color—a primrose yellow—has to be an exact match of the 


other parts. Just as important, the housing must be light in 
weight, economical to produce and flame retardant. 

By specifying Grex, Hoover obtained the motor housing they 
needed. Although the requirements for your new product may 
not be the same as Hoover's, bear in mind that this Grace 
plastic offers many remarkable properties still waiting to be 
exploited. 

Find out more about high density polyethylene by calling in 
the experts. Grace has the production facilities, technical serv- 
ice and experience to help put your product in the Grex profit 
parade. Everyone says we're easy to do business with. 

Grex is the trademark for W. R. Grace & Co.'s Polyolefins. 


w.r.GRACE «co. 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 


For more information, turn to Reader Service card, circle No. 457 
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GRACE 
TECHNICAL 
CORNER 


Hoover motor housing points up con- 
siderations in designing for Grex. 


Designing superior parts with high den- 
sity polyethylene requires knowledge of 
molding and mold design techniques 
and the inherent characteristics of the 
material. A few considerations that 
went into the motor housing of Hoover’s 
new electric floor washer may be help- 
ful in your own designing for Grex. 


Color match. High density polyethyl- 
ene flame retardant compounds, com- 
pared to natural high density polyethyl- 
ene, are much more opaque white and 
therefore more difficult to color match. 
However, it is usually easier to obtain 
a color match with flame retardant 
Grex than with any other flame retard- 
ant plastic comparable in both cost and 
performance. In this case, a flame re- 
tardant compound was specified for the 
motor housing. The material was satis- 
factorily compounded to match a prim- 
rose yellow used for other parts of the 
appliance. 


Section thickness. The original mold 
design for this housing incorporated 
heavy sections and variations in wall 
thickness which had to be corrected 
before actual production. These are to 
be avoided wherever possible as a cause 
of differential shrinkage or part distor- 
tion. As an added consideration, thin- 
ner wall sections result in economies in 
material and, with proper molding 
techniques, usually give a faster cycle. 


Call us for help. lf you are now work- 
ing on a design for high density poly- 
ethylene—or are just thinking about 
some new project—remember that 
Grace is ready and willing to provide 
technical assistance. Bring us into your 
picture any time—the sooner the better. 


Technical Service Department 
W. R. Grace & Co., Clifton, N. J. 








vacuum chamber where air is boiled 
out. The resulting clay is pressed 
into flat cakes and extruded into a 
fine-grained plastic body which can 
be formed by turning, plunging, 
jiggering or throwing. Complex 
parts, such as valve bodies and pipe 
fittings, are cast directly fromm the 
liquid clay. . 


Missile Powerplant 
Uses Forged Aluminum 


Rocket engines for the Navy’s 
Sparrow and Bullpup guided missiles 
are being fabricated from forged 
and machined 6066 aluminum alloy, 
it has recently been revealed. 

According to Reaction Motors 


Stainless steel deflector is welded 
to aluminum combustion chamber. 


Ceramic coating is flame sprayed 
on interior surface of combustion 
chamber and exit cone to protect 
aluminum from high temperatures. 





CREATIVE 
IMAGINATION 


% Can it be made of PAPER? 


Western Union thought so. Knowlton 
Brothers helped prove it could. Although 
others had failed, Knowlton produced a 
high - quality base for electro - sensitive 
paper used in the Western Union Telefax 
system. 
ONE OF MANY SPECIAL-PURPOSE 
INDUSTRIAL PAPERS 


Knowlton Brothers have the scientific and 
technical manpower, the research facili- 
ties, the pilot-plant machinery . . . and 
above all, the creative imagination to de- 
velop, or make to rigorously maintained 
specifications, industrial papers for appli- 
cations where paper was never used before. 
Chances are, the car you drive, the plane 
you fly in, has a Raveten developed 
paper in a vital engine part. 

Don’t Wonder Any Longer; 

Ask Knowlton Brothers 

Maybe the relative lightness of paper in- 
terests you... or the economy .. . the 
availability . . . the uniformity. But don’t 
wonder. Just ask Knowlton Brothers. 
A Few Conventional Uses of Knowlton Pcpers: 
To... 
Conduct Dialyze Cushion 
Laminate Shape Rupture 
Copy Insulate Shield 
Contain Record Synthesize 


Development Possibilities are Unlimited. 
WRITE for free copy of 
the helpful book, “Crea- 
tive Imagination in the 
Development of Technical 
and Industrial Papers.” 


PHONE or WIRE for a 
sales engineer to call. 


saan Lh sultsn 
[? +/ 
— SJ RHANCT 


| 
Dept. 93, WATERTOWN, N. Y. 


For more information, circle No. 339 


MARCH, 1960 ¢ 185 





A CIRCUIT BREAKER 
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Design engineers for a leading manufacturer of circuit 
breakers specified phosphor bronze in the star spring 
of the circuit breaker shown here. Ordinary phosphor 
bronze was used, but spring pressure wasn’t uniform, 
and breakers often failed to open under an electrical 
overload. 


Miller—whose specialty is phosphor bronze—experi- 
mented with various alloys and tempers for the phosphor 
bronze spring until they came up with the right material 
for the job. They specified Miller Grade A Phosphor 
Bronze—a material that met the rigid requirements for 
the job...was highly corrosion-resistant ....and was 
less expensive than the phosphor bronze originally used! 


Only specialists in phosphor bronze like Miller can get 
to the bottom of your application problems so quickly. 


ROLLING MILL 
DIVISION: 


THE MILLER COMPANY 
MERIDEN, CONN. 


For more information, turn to Reader Service card, circle No. 439 
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Div., Thiokol Chemical Corp., alu- 
minum was selected for the major 
components of the rocket engines 
because it is lightweight and easy 
to work. 


Epoxy-Phenolic Finish 
Protects Magnesium 


Thanks to an epoxy-phenolic pro- 
tective coating, Sikorsky Helicopter 
Co. has been able to combine magne- 
sium and steel to reduce weight and 
increase strength of a component 
used in helicopter rotor assemblies. 

The component consists of a cir- 
cular magnesium collar into which 
steel inserts are placed to provide 
added toughness and strength. Since 
the magnesium parts must be in- 
sulated against direct contact with 
the steel (to prevent electrolytic ac- 
tion), the cadmium-plated steel in- 
serts are coated at contact points. 

According to Midland Industrial 
Finishes Co., the epoxy-phenolic coat- 
ing not only effectively insulates the 
magnesium against electrolytic cor- 
rosion, but also provides excellent 
resistance to corrosion from conden- 
sation. 


Machined Nylon Gears 
Prevent Contamination 


The change from steel to nylon 
has eliminated a major problem in 
the design of gears in a machine 
used to cut polyethylene sheet and 
ribbon stock into cubes and rectangu- 
lar pellets. 

According to Spencer Chemical 
Co., the problem was one of product 
contamination caused by lubricants 
used on the steel gears. Nylon was 
selected primarily because it is self- 
lubricating and thus eliminates the 
need for contaminating lubricants. 

Two other advantages, one of 
which derives from what would 
normally be considered a shortcom- 
ing, were also realized: 1) the nylon 
gears can be machined at about one- 
third the cost of steel gears, and 2) 
because nylon possesses a much lower 
shear strength than steel, any strain 
caused by a frozen bearing will shear 
off a portion of the nylon gear teeth 
instead of causing considerable dam- 
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ALUMINUM IDEAS 
“BUY” 
WOLVERINE TUBE 


If your company is searching for a reliable aluminum 
tube source, why not try Wolverine Tube? 


Here's a supplier with years of metalworking ex- 
perience. Wolverine Tubes’ product line is extensive 
and its adherence to quality control standards and 
customer specifications is second to none. 


You can, for example, specify Wolverine in both 
drawn or extruded aluminum tube in prime surface 
form or with integral fins, in straight lengths, or in 
time saving long-length, bunch-type coils. If your 
requirements call for extruded aluminum shapes, 
Wolverine produces them to customer specifications. 
To insure its customers of complete aluminum service, 
Wolverine also maintains extensive spinning and 
fabrication facilities. 

Wolverine’s Aluminum Tube Catalog tells the com- 
plete story—is in addition, chuck-full of helpful 
information about this modern metal. Write for 
your free copy—TODAY. 


WOLVERINE TUBE 


Division OF 


ive 
GOODMAN LUMBER DIVISION 
BD CALUMET & HECLA, INC. 


WOLVERINE TUBE s1om 


17258 Southfield Road 
Allen Park, Michigan 


and Extruded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 13 E. 40TH STREET, NEW YORK 16, NEW YORK 


Fer reere information, turn to Reader Service card, circle No. 353 
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How United States 
Testing Company helps 


MAKE 


GOOD 
PRODUCT 
BETTER 


Peak performance, structural soundness, 
styling that “sells”...that’s design 
know-how which gives you the margin over 
your competitors. We measure that margin 
for you at United States Testing Company 
...and often increase it. Take the case 
of the prototype vacuum cleaner sent in 
for a complete evaluation : 
Dirt disappeared like magic... 
impact resistance of the plastic parts 
proved very good...the metal 
case resisted impact and corrosion. 
So far...so good. 


Then we measured consumer acceptance, 
using a panel of housewives: 
Too heavy...too hard to maneuver... 
uncomfortably noisy...wrong color. 
But we had the solution. 


Our report to the client specified newer, 
lighter materials, sound deadening, and 
appealing colors. Retest of the improved 
model warranted production go-ahead. 


Why not let United States Testing 
Company measure, and increase, 

the competitive margin of your product? 
Write or phone for details. 


Send for free bulletin 
describing our evaluation 
and R/D services 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


BOSTON « BROWNSVILLE « DALLAS + DENVER + LOS ANGELES 
Branch Laboratories MEMPHIS + EW YORK + PHILADELPHIA+ TULSA 


For more information, turn to Reader Service card, circle No. 336 
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Self-lubricating nylon gears elim- 
inate problem of contamination. 


age to the entire assembly. 

As shown in the accompanying 
photo, nylon and steel gears are 
alternated. There are two reasons 
why this arrangement was specified 
in preference to a nylon-to-nylon 
arrangement: 1) to aid heat conduc- 
tion because the enclosed gear as- 
sembly is not adequately ventilated 
and nylon has a low thermal con- 
ductivity (in relation to steel), and 
2) because it is less expensive to 
replace alternate gears. 





Stainless castings—Shown above 
is one of the 42 cast stainless con- 
trol rod guides to be used in Con- 
solidated Edison Co.’s Indian Point 
atomic power plant. The casting 
weighs about 180 Ib and measures 
38 in. long and 11 in. across the 
cruciform opening at the right. Ac- 
cording to the Alloy Casting In- 
stitute, stainless castings were selec- 
ted because 1) they provide the 
required combination of strength 
and resistance to heat and corro- 
sion; 2) they can be produced more 
economically than welded assemblies 
or forgings; and 3) they can be 
easily designed with generous fillets 
and radii to eliminate crevices and 
possible entrapment of radioactive 
particles. 








Automotive Die, in 101 Sections, 
Made from Water-Hardening Steel 


This huge die, made up of Bethlehem water-hardening tool steel (SAE W-2), 
trims an automobile hood. Made from tool steel furnished by Peninsular Steel 
Co., Detroit, the die was photographed recently at Republie Die & Tool Com- 
pany, Wayne, Mich. It contains 44 composite sections, 34 wear plates, and 23 
solid sections. 

Bethlehem water-hardening steels were selected for this exacting applica- 
tion because of their good wear-resistance, easy machinability, and simple 
heat-treatment—plus ease of welding should repair become necessary. 

Bethlehem water-hardening tool steels, because of their carefully con- 
trolled hardenability, provide economical service in applications calling for 
high shock-resistance. And with their highly selective carbon range, they 
have good resistance to wear, plus the toughness to withstand cold battering. 

If you have any questions about the use of Bethlehem water-hardening 
tool steel, or any of our other popular grades, get in touch with your Bethlehem 
tool steel distributor. He’s as near as your telephone. 


For more information, turn to Reader Service card, circle No. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Here’s How to 
Stabilize Gages 


High-precision gages, commonly 
made of BTR tool steel (AISI Type 
01), need a stabilization treatment if 
they are to maintain their accuracy 
for years. Otherwise expansion will 
eventually change dimensions outside 
of the permissible tolerance. These 
dimensional changes are in a magni- 
tude of hundred-thousandths of an 
inch per inch, or smaller. Insignifi- 
cant on ordinary tooling, they are 
important on precision gages. 

The expansion which occurs over a 
period of time is due to the trans- 
formation of austenite retained dur- 
ing the quench for hardening. The 
object of the stabilization treatments 
is to transform the retained austenite 
during the treatment, so that none 
remains which could transform later 
on. This condition exists in all tool 
steel grades which can be hardened 
to Rockwell C 60 or higher. 

The most common method for sta- 
bilizing high-precision BTR gages is: 
1. Quench and temper in the normal 
manner to produce the desired hard- 
ness. 2. Rough grind. 3. Subzero cool 
to minus 100/120 F in refrigerator or 
dry ice. 4. Warm to room tempera- 
ture and then retemper at original 
temperature. 5. Finish grind to size. 
6. Repeat cycles of subzero cool fol- 
lowed by tempering five more times. 
7. Lap or superfinish to size. 

Sometimes it is possible to shorten 
this procedure, particularly if the de- 
sign is such that there is little hazard 
of cracking. For example, the tools 
can be subzero cooled directly from 
the quench, with no interval at room 
temperature, followed by tempering 
and grinding. This will permit sta- 
bilization with only two additional 
cycles of subzero cool plus temper, 
but the disadvantage is that cracking 
may occur after quenching. 

It is also possible to shorten the sta- 
bilization by cooling to minus 314 F 
in liquid air. This permits reducing 
the cycles of subzero cool plus temper 
to three instead of six. 
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Metals pre-c¢ 

or KEMCLAD n 
brake-formed, die-f 
assembled in many forn 


the finish. Ask for 


SHERWIN-WILLIAMS 


SUPERCLAD 


VINYL 
STRIP 


COATINGS 


SHERWIN-WILLIAMS 


KEMCLAD 


STRIP 
COATINGS 


Metals PREFINISHED with these coatings have been exposure-proved on more than 1,000,000 homes 


CAN YOU FIND A SAFER, SURER WAY 


TO CUT PRODUCTION COSTS ? 


Pre-coated metals can mean assured 
savings in many new applications—if you 
are sure of coating performance. 
Sherwin-Williams SUPERCLAD and 
KEMCLAD Enamels offer this assurance. 
Exposure-proved on exterior and interior 
applications including more than 1,000,000 
aluminum house-siding installations, for 
periods as long as 14 years, they provide 
complete records of field performance. 


If you are not now pre-coating or using 
pre-coated metals, it will pay you to 
investigate the production savings this 
process may offer. And if you are using 
pre-coating or pre-coated materials, it 
will pay you to investigate the additional 
advantages that SUPERCLAD or KEMCLAD 
may offer. The Sherwin-Williams Com- 
pany, General Industrial Division, 
Cleveland 1, Ohio. 


® 


SHERWIN-WILLIAMS / wousrein FINISHES 


For more information, turn to Reader Service card, circle No. 433 
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New Prefixes for Units 
Adopted by NBS 


The National Bureau of Stand- 
ards has accepted the recommenda- 
tions of the International Committee 
or. Weights and Measures, adopting 
the following new prefixes for de- 
noting multiples and sub-multiples 
of units: 

Unit Prefix Sym 

10” tera T 
10° giga G 
10° nano n 
10” pico p 

Other prefixes now in use by 
NBS are: mega (10%, M); kilo (10°, 
k); hecto (10°, h); deka (10, dk); 
deci (10, d); centi (10-2, c); milli 
(10°*, m); and micro (10°, z). 


Pron. 
tér’a 
ji'ga 
na’nd 
pi’cd 


Entire Steel Industry Adopts 
Broad Identification Program 


With the adoption of the Steel- 
mark—an insignia designed to iden- 
tify products made from steel—the 
steel industry hopes to eliminate 
possible confusion in the minds of 
consumers. 

According to the American Iron 
and Steel Institute, this is the first 
time that the industry as a whole 
has combined forces to merchandise 
steel and steel products at the con- 
sumer level. The insignia—three 
differently colored hypocycloids and 
the word “steel” contained within a 
circle—will be attached to all steel 





Pure refractory compounds—Shown here is an arc-image furnace used 
by scientists at Stanford Research Institute, Menlo Park, Calif. for growing 
crystals of carbides, nitrides and intermetallic compounds. The furnace has 
two “face-to-face” arcs separated by a 45-deg control mirror that can be 
rotated to divert light from either of the arcs to a vertical elliptical mirror. 
The vertical mirror focuses energy on top of the growing crystal. 





consumer products including air 
conditioners, appliances, bed springs, 
furniture, hardware, jewelry, wheel- 
barrows, etc. 

“ .. We want to be sure,” said 
Mr. Benjamin F. Fairless, AISI 
president, “that the American con- 
sumer has the correct modern image 
of steel in his mind . . . Products 
of steel can be light, modern and 
outstandingly stylish.” 

The adoption of the symbol is said 
to be the outgrowth of a nation- 
wide study that revealed that al- 
though steel is synonymous with 
quality in the minds of the public, 
people frequently do not recognize 
products as being made of steel. 
The program will be spearheaded 
initially by basic steel producers 
through advertising, sales and mer- 
chandising efforts. 


Improved Materials 
Key to Future Progress 


The growing awareness of the 
direct relationship between progress 
and advances in materials was 
re-emphasized at ASTM’s recent 
Pacific Area National Meeting. 

According to Frank L. Laque, 
ASTM president, “Everyone can 
instantly bring to mind some scien- 
tific or engineering development that 
has been, or still is, dependent on 
improvements in materials.” 

To illustrate, Mr. Laque said 
that “Further advances in the eco- 
nomical generation of power from 
nuclear sources will be determined 
more by improvements in materials 
and in the way they are used than 
by any solution in the realm of 
atomic physics. The extent to which 
man will be able to journey into 
space and especially to return 
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MOSINEE MAKES 
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¢ Twisting papers— 


ee 


custom-made 
to your needs 


Bleached or unbleached... 
natural or in a variety of 
colors . . . creped or flat 
tissue ... with special char- 
acteristics such as con- 
trolled wet strength. and 
mold-proof, flame-resistant 
qualities, etc. 


High tensile strength and 
tear resistance. Carefully 
controlled caliper and ap- 
parent d . Free from 
shives and er imperfec- 
tions. 


. © Made for products such as 


se 


twine, seat covers, open- 
“we mesh bags, welting cord, 
~® electric | coverings, rug 
rns, etc. 


ae 


Write Dept. MD-3. 





safely,” he continued, “will be con- 
trolled principally by the solutions 
to materials problems.” 

Other topics of interest discussed 
at the meeting: extreme environ- 
ments which materials are now 
required to withstand in an age of 
rockets, jets, missiles, re-entry 
cones, atomic power plants and high 
temperature industrial processes; 
materials problems in our nation’s 
airports, highways, dams, industrial 
plants, homes and waterfront struc- 
tures; radiation spectroscopy as an 
analytical tool; utilization and dis- 
posal of industrial water; and air 
pollution control. 


Space Flight Materials 
Subject of ASM Meeting 


Materials problems in space flight 
systems will be the subject of a 
special two-day symposium spon- 
sored by the Cincinnati, Dayton 
and Columbus Chapters of the 
American Society for Metals. 

The symposium, scheduled for 
Apr 27-28 in Cincinnati, will con- 
sist of four sessions: 1) Space 
Flight—Its Unique Demands on 





Design Show 


Reminder: the 5th annual De- 
sign Engineering Conference 
and Show will be held May 23- 
26 at the New York Coliseum. 

This year’s conference, spon- 
sored by the Machine Design 
Div., American Society of Mech- 
anical Engineers, will cover 
latest developments in materials 
for extreme environments, new 
welding processes, explosive 
forming, high strength steels 
and composite materials. 

The Show, sponsored by Clapp 
& Poliak, Inc., will feature dis- 
plays of the latest metals, non- 
metallics, fasteners and adhe- 
sives, finishes and coatings, and 
shapes and forms. 

For complete details on reg- 
istration, technical program and 


MOSINEE 


PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 
For more information, turn to Reader Service card, circle No. 326 
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exhibitors, see the May issue of 


FREE DATA FILE M/DE. 











THE PEOPLE WHO KNOW REFRIGERATION BEST 


DEPEND ON THE PEOPLE WHO KNOW TUBING BEST! 


WE TORTURE TUBING 
TILL WE GET 
THE ANSWERS 


After our engineers have put tubing through such tests as the one 
illustrated here, they have what they set out to get; all the 
answers. They put every coil of GM Steel Tubing to this rigorous 
flare test to determine that it will have mechanical strength 

far beyond any stresses it will be called on to endure in product 
assembly or use. This is a break-down test, proving the strength 
of the weld. It is but one of many, so ask a GM Steel Tubing 
Sales Engineer soon how Rochester tests for cleanliness, for 
dimension, for strength. Let him show you the time- and money- 
saving aspects of using GM Steel Tubing by Rochester. Rochester 
Products Division of General Motors, Rochester, New York. 


STEEL TUBING 
BY ROCHESTER PRODUCTS 


AMERICA'S LARGEST MANUFACTURER OF REFRIGERATION TUBING 


For more information, turn te Reader Service card, circle No. 424 
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To Get 

The Grain 
That Takes 
The Strain 


AY 50 yt ns 7 
sian. 


WRM PRECISION 
ANNEALED SPRING TEM- > 


PER PHOSPHOR BRONZE 


ORDINARY ANNEALED 


SPRING TEMPER > 


PHOSPHOR BRONZE 


Fer more information on 
WRM precision annealed 
phosphor bronze send for 
this new, free bulletin. 


WRM OFFICE IN CLEVELAND 


4 Upper photomicrograph 
shows the fine even, grain 
structure resulting from WRM 
precision annealing. This 
structure gives the metal up to 
30% greater fatigue life plus 
the increased formability that 
enables it to take theStrain of 


severe bends as shown. above. 
> 


4 Lower photomicrograph 
shows coarse uneven grain 
that causes the type of crack- 
ing shown here. 


YEllowstone 2-6455 


For more information, turn to Reader Service card, circle No. 361 
164 « MATERIALS IN DESIGN ENGINEERING 





Materials; 2) Materials for Space 
Vehicle Launching Systems; 3) 
Materials for Vehicles in Space 
Flight; and 4) Materials for At- 
mospheric Re-Entry Systems. 

For additional information, con- 
tact R. C. Downey, Bldg. 200, Rm. 
207, General Electric Co., Cincinnati 
15, Ohio. 


Engineers 


Clarence B. Campbell, chief engineer 
of the Steam Div., Westinghouse 
Electric Corp., has been awarded 
the Gold Medal of the Newcomen 
Society in North America “in con- 
sideration of his many outstanding 
achievements in the utilization of 
steam for the benefit of mankind.” 


Dr. Augustus B. Kinzel, Union 
Carbide Corp., is the recipient of the 
James Douglas Gold Medal, awarded 
by the American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers. 

George J. Huebner, Chrysler Corp., 
has received the Buckendale Award 
from the Society of Automotive 
Engineers. 

C. Robert Stone has been appointed 
chief production engineer, Potter & 
Brumfield. 


H. W. Bevaely has been named man- 
ager of mechanical research and 
development, Girdler Process Equip- 
ment Div., Chemetron Cprp. 


George H. Lockwood has been named 
manager of development and re- 
search, Heald Machine Co. 


Robert C. Allen has joined the ap- 
plications engineering staff of Mc- 
Cormick Selph Asso. 


Dr. D. Gardner Foulke is now re 
search director, Precious Metal: 
Div., Sel-Rex Corp. 

John W. Hawley has been appointed 
manager, Product Development 
Dept., Chemtrol. 


William H. Schweikert has _ been 
named technical director, Precision 
Castparts Corp. 

Owen T. Gribbin has been appointed 
chief food chemist, Foster D. Snell, 
Inc. 

D. A. Young has been named chief 
design engineer, Engineering Science 
Div., American Metal Products Co. 


J. E. Brister has been appointed 
to the newly created position of co- 











W. R. Savey (left), president of Flam- 
beau Plastics Corporation, Baraboo, 
Wisc., and Joe V. Graber, president of 
Graber Manufacturing Co., Inc., Midd- 
leton, Wisc., examine the new drapery 
hardware parts which Flambeau 
helped develop for Graber. Tough and 
quiet-operating, the new parts are 
molded from Spencer Nylon. 


Spencer Nylon Parts In Drapery Hardware 
Give More Strength, More Quiet Operation 


Flambeau Plastics Corp. develops tough, 
lightweight Spencer Nylon parts for Graber 
Manufacturing Company’s new drapery hardware. 


Gears and other moving parts in dra- 
pery hardware should have two im- 
portant properties. 


First they should be strong. During 
operation, they are often subjected to 
grating friction. 

Second, they should operate quietly. 
Nearly every housewife is distressed 
by squealing and screeching when 
drapes are opened or drawn. 

Until recently, few materials offered 


these two important properties. But 
now, tough and quiet-operating dra- 





- SPENCER 


pery hardware parts are available at 
a new low cost. 

Molded of Spencer Nylon, these new 
parts were developed by Flambeau 
Plastics Corporation, Baraboo, Wisc., 
in conjunction with Graber Manufac- 
turing Co., leading manufacturer of 
quality drapery hardware. 

So strong are these new Spencer Nylon 
parts, that they actually outwear many 
comparable metal parts. Yet, they are 
conveniently lightweight—up to one- 
half the weight of comparable metal 
parts. 


Virtually silent operation is allowed by 
the new Spencer Nylon drapery hard- 
ware parts. They may be produced in 
quantity at big savings over compara- 
ble metal parts. 


A processing advantage of Spencer 
Nylon is its special “body” which 
makes it suitable for complicated shape 
extrusions. Also, Spencer Nylon has 
less water than other type nylons 
which means no costly drying time 
is necessary. 


As a leading supplier of nylon for all 
types of molding and extruding appli- 
cations, Spencer has the experience 
and personnel that can help you. For 
information, contact Spencer Chemi- 
cal Company at the address below. 


CHEMICAL SPENCER NYLON 


COMPANY 


General Offices. DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 


For more information, turn to Reader Service card, circle No. 434 


MARCH, 1960 ¢ 165 





No. 11 of a series 


Eastman 910 Adhesive 
solves another 
production bottleneck 


The Refractories Division of The Car- 
borundum Company, Keasby, New 
Jersey, uses fast-setting Eastman 910 
Adhesive to tack steel facings to hard- 
wood refractory molds. 

By eliminating the need for complex 
clamps, the new technique has simpli- 
fied the assembly of molds having an- 
gled surfaces, speeded production, re- 
duced costs. 

Several drops of the unique adhesive 
are applied to the surface of the wooden 
mold, and the steel face is hand held in 
position for several moments. 

Within minutes, the bond is strong 
enough to permit drilling through the 
steel face and the mold preparatory to 
screw fastening. 

Eastman 910 Adhesive is making 
possible faster, more economical as- 
sembly-line operations and new design 
approaches for many products. It is 
ideal where extreme speed of setting is 
important, or where design require- 
ments involve joining small surfaces, 
complex mechanical fasteners or heat- 
sensitive elements. 

Eastman 910 Adhesive is used as it 
comes. No mixing, no heating. Simply 
spread the adhesive into a thin film be- 
tween two surfaces. Light manual pres- 
sure triggers setting. With most mate- 
rials, strong bonds are made within 
minutes. 

What production or design problem 
can this unique adhesive solve for you? 


i ) Bonds Almost Instantly 
with Contact Pressure 
No Heat... 
No Catalyst. 


For a trial quantity (%4-0z.) send five dol- 
lars to Armstrong Cork Co., Industrial 
Adhesives Div., 9103 Dunbar Street, Lan- 
caster, Pa., or to Eastman Chemical Prod- 
ucts, Inc., Chemicals Div., Dept. E-3, 
Kingsport, Tenn. (Not for drug use) 

See Sweet's 1960 Prod. Des. File, 7/E 


For more information, circle No. 375 








ordinator—defense materials, Union 
Carbide Plastics Co., a division of 
Union Carbide Corp. 


Louis Polk, Jr.. has been named as- 
sistant vice president and manager, 
Gaging and Automation Systems 
Divisions, Sheffield Corp., a subsid- 
iary of Bendix Aviation Corp. 


Dr. Donald S. Arnold has been named 
manager of research at American 
Potash & Chemical Corp.’s Trona, 
Calif. plant. 


Companies 


Polymer Corp., Reading, Pa., has 
formed two new divisions: Whirlclad 
Div. and Molding Resins Div. 


Detroit Gray Iron & Steel Foun- 
dries, Inc., will establish a Shaw 
Process Div., operating under a 
license from Shaw Process Div. of 
British Industries Corp. 


E. I. du Pont de Nemours & Co. 
Inc. has awarded more than $1,300,- 
000 to 143 universities and colleges 
as part of the company’s annual 
program of aid to education. 


Air Accessories, Inc. plans to build 
a new branch factory at 115 E. 
Brackenridge St., Fort Wayne, Ind. 


Timken Roller Bearing Co. has ac- 
quired the assets of British Timken 
Ltd. 


H. K. Porter Co., Inc. has acquired 
Hill Transformer Corp., San Carlos, 
Calif. 


Reynolds Metals Co. has begun pro- 
duction in its new plastics plant in 
Grottoes, Va. 


Chrysler Corp. plans to construct a 
multi-million-dollar plant in Dewitt, 
N. Y., for its New Process Gear Div. 


Diamond National Corp. is the new 
name for Diamond Gardner Corp., 
Stamford, Conn. 


Dorr Consultants, 99 Park Ave., New 
York City, is a new firm of con- 
sulting engineers which will offer 
services to the chemical process, 
textile and metallurgical industries. 


Fawick Corp. has established a new 
Hydraulic-Electronic Div., with Ray 
G. Holt as manager. 


Wheelabrator Corp. has purchased 
Lake Erie Machinery Corp. of Buf- 
falo, N. Y., which will be operated 
as a wholly-owned subsidiary. 


L-R Heat Treating Co. and Ace 


Metal Treating Corp. have merged 
to form L-R Metal Treating Corp. 
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DISTRIBUTORS for ASARCON 
CONTINUOUS-CAST BRONZE 


Knapp Foundry Co., 
GLENDALE 3-2744 


ur 
The Derby Castings Co 
Heed 8-2581 


J. M. Tull Metal & Supp! Co., 
EVERGREEN ¥ 
Miami 

J. M. Tull Metal & Supply Co., 
NEWTON 5-0365 . 
Tampa 

J. M. Tull Metal & Supply Co., 
TAMPA 3-6741 , 
GEORGIA 

Attanta 


J. M. Tull Metal & Supply Co., 
JACKSON 5-3871 
ILLINOIS 

Chicage 

Bronze Bearings, inc 
AVENUE 2-2337 

Ray M. Ring Co., inc 
ESTERBROOK 9-0300 
Peoria 

Ray M. Ring Bearing Co. 
PEORIA 3-8171 
Rockford 


Rockford Tool & Transmission Co. 


ROCKFORD 2-7711 
INDIANA 

East Chicage 

Ray M. Ring Co., Inc. 

E. CHICAGO 8020 
SAGINAW 1-8660 
Indianapolis 

W. J. Holliday & Co., Div. of 
Jones & Leanee Steel Corp. 
MELROSE 

South Bend. 

Powell Tool Supply, inc. 
ATLANTIC 9-5578 
KENTUCKY 

Louisville 

Williams & Co., Inc. 
JUNIPER 3-7781 
LOUISIANA 

New Orieans 

Standard Brass & Mig. Co. 
AUDUBON 1381 
Shreveport 

Standard coe 8 x Mie Co. 
SHREVEPO! 

MARYLAND 

Baltimore 

Bron. pe Inc 
LE XINGTON 9- 
MASSACHUSETTS 
bay U] 

0 Metal Products Co 
HUBBARD 2-1737 
MICHIGAN 
Detroit 
Copper & Brass Sales, Inc. 
FOREST 6-6200 
Meier Brass & Aiuminum Co. 
py 6-3902 
Grand Rapids 
Copper & Brass Sales, Inc. 
EMPIRE 1-668) 


Kalamazoo 

Bard Tool and Equipment Co, 
FIRESIDE 3-2691 

Lansing 

orn | Brass & Aluminum Co. 
1V 2-2754 

Muskegon 

fos Hardware & Supply Co. 


2- 
MINNESOTA 
Minneapolis 
R. G. Eide, inc, 
FE B-4B46 


Hubbell Metals, Inc. 
FRANKLIN 1-0212 
NEBRASKA 


Grand Island 
The eed os 
OUPONT 
Gusto 
T. S$. McShane Co 

JACKSON 1273 
NEW JERSEY 

stadt 
E. A. Williams & Son 
MARKET 31929 


. (New York LA 4-9546) 


Federel Foundry Sais 
ederai Foun , ine. 
MARKET 7639 
Perth 
Gregg's Brass Foundry 
HILLCREST 2-2086 

Ew Yo 
Brooklyn 
Hamsiey, inc. 
STERLING 8-1144 
Buffalo 
Kencroft Associates, Inc. 
RIVERSIDE 1520 


RIVERSIDE 2020 
Rochester 


Ontario Meta! ly, tne. 
HAMILTON wicks 
Syracuse 

Metoon Bronze Foundry, Inc 
Ty 4-3231 


poe bpm ae Se. tne 
AS 2-4920 (in Alban 1) 
onIO 


Akron 
Akron Welding and Spring Co 
JEFFERSON 5-2187 

land 


Cleve 

Copper & Brass Sales, inc 
ENDICOTT 1-6757 
The Bearing Bronze Casting Co 
MICHIGAN 1-6520 
Cincinnati 

Reliable Castings Corp 

KIRBY 1-2627 

Columbus 

Williams & Co., 

AXMINISTER ‘ 1623 


The Bristol Brass Corp. of Ohio 
FULTON 8185 
Vetese 

he Seeger Brass Company 
Cneney 8-532] 
Williams & Co., inc 
GREENWOOD 5-8661 
— 


EASTON 2-2435 


Latrobe 

Latrobe Foundry Machine 

& Supply Co 

KEYSTONE 7-3341 
ey 

Brass & Copper Sales, inc. 

GLADSTONE 7-2500 
Renewal Service, inc 

BALDWIN 9-6330 
Pittsburgh 

Pennsylvania Industrial 

Supplies Co., Inc 

ALLEGHENY 1-5010 

Pittsburgh Brass Mfg. Co 

ATLANTIC 1-8761 

RHODE ISLAND 

Providence 

eee bert Sates Co., Inc. 

UNIO 

SOUTH CAROLINA 
Greenville 

20 i Tull Metal & Supply Co., Inc 

TENNESSEE 

Memphis 


Memphis Bearin 
JACKSON 6-754 
Nashvill 


Standard "YT & Mtg. Co. 
TERMINAL 3-2641 
Houston 

Standard Brass & Mig. Co. 
CAPITOL 56531 

Port A 


Standard Brass & Mfg. Co. 
YUKON 5-9377 
WISCONSIN 
Milwaukee 








Note minimum clean-up necessary 


between casting of this 6-tooth 


Custom shapes in continuous lengths: cdaua tients acik ined aie 


(iMustrated parts are 4" in diameter.) 


ASARCON. 
CONTINUOUS-CAST BRONZE CASTINGS 


Before you design or produce a copper base alloy part, 
investigate the economy and efficiency of Asarco con- 
tinuous casting. You can order the alloy and shape you 
need, in the exact lengths you need. Continuous Cast 
Asarcon Bronze alloys meet SAE, ASTM, and govern- 
ment specifications — but they are superior to the same 
alloys cast other ways, in hardness, yield, tensile and 
impact strength. In fact, you may be able to substitute 
an Asarcon Bronze for an aluminum or manganese 
bronze. Write for complete data to Continuous-Cast De- 
partment, American Smelting and Refining Company, 
Barber, N. J. or Whiting, Indiana. 

Immediately available from stock: ASARCON 773 BEAR- 
ING BRONZE (SAE 660) — 260 sizes of rods and tubes. 
Complete range of sizes from 42” to 9” diameters. Im- ; 
mediately available from stock in 105” lengths. Special 5. UOUS CAST DEPARTMENT 


shapes produced to order. 


ANVGWOD ONINIZSY ONY ONILIBNS NYDIuany 


West Coast Distributor: Kingwell Bros., Ltd., 457 Minna Street, San Francisco, Calif. In Canada. 
Federated Metals Canada, Ltd., Toronto and Montreal. Distributors in many principal cities 


For more information, turn te Reader Service card, circle No. 432 





Is Your Laboratory Keeping Pace 
With New Developments in... 


= ® 





with main plant and offices at 107- 
11 Vesey St., Newark, N. J. 


Parker Seal Co. has opened its new 
20,000-sq ft research and develop- 
ment laboratory in Culver City, Calif. 


HIGH VACUUM 


The urgency for more information—faster—places a 
higher burden than ever on research facilities and 
personnel. KINNEY, pioneers in High Vacuum, are 
abreast of today’s and tomorrow's needs in 
advanced design High Vacuum Equipment for the 


Minneapolis - Honeywell Regulator 
Co.’s Semiconductor Div. will con- 
struct a million-dollar research and 


Laboratory, Pilot Plant or full Production. 


SINGLE STAGE PUMPS 


The famous KINNEY Rotary Piston 
Mechanical Pump, producing pres- 
sures to 10 microns. The broadest 
selection in the world—thirteen 
sizes from: 13 cfm to 850 cfm free 
air displacement .. . every Pump 
test-run to exceed rated perform- 
ance. 


TWO STAGE PUMPS 


Attaining ultimate pressures in 
the order of .2 micron, KINNEY 
Two Stage Mechanical Pumps offer 
special advantages in speed of 
pump down, low cost operation 
and freedom from maintenance. 
Six sizes: from 2 cfm to 46 cfm 
free air displacement. 


VACUUM GAGES 


Cabinet and Panel mounted Gages 
to provide new standards of accu- 
racy in ranges of 1 to 3000 microns 
and 3000 microns to 10-? mm Hg. 
The famous Series GCT Compen- 
sated Thermocouple Gage which 
eliminates need for matching 
tubes and the new Series GICT 
lonization-Thermocouple Gage. 


VACUUM VALVES 


A new series of Sweat Fitted 
Bronze Bellows Valves is now avail- 
able in the comprehensive KINNEY 
Line of Vacuum Valves. Featuring 
a design that permits replacement 
of bellows without disturbing in- 
stallation, these new Valves are 
available in 1”, 142”, 2” and 3” 
sizes. 


KINNEY VACUUM DIVISION 


THE NEW YORK AIR BRAKE COMPANY 


Bulletin 3120.1 


Bulletin 3800.1 
Bulletin 3811.1 


/ 
— 


Bulletin 3421.1A 





3523C WASHINGTON STREET « BOSTON 30 + MASS. 
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For more information, turn to Reader Service card, circle No. 
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development center in Riviera Beach, 
Fla. 


Telecomputing Corp. has purchased 
Monrovia Aviation Corp., a wholly- 
owned subsidiary of Carrier Corp. 


Westinghouse Electric Corp. will 
build a multi-million-dollar power 
transformer plant in Muncie, Ind. 


Esso Research & Engineering Co. 
has moved into its new center in 
Florham Park, N. J. 


Borden Chemical Co. will construct 
a combined resins and formaldehyde 
plant in the San Francisco Bay area. 


International Radiant Corp. has 
moved to new quarters at 577 E 
156th St., New York 55, N. Y. 


Societies 


Metal Treating Institute has elected 
the following 1960 officers: presi- 
dent—C. Robert Weir, Common- 
wealth Industries, Inc.; vice presi- 
dent—John H. Ries, Lakeside Steel 
Improvement Co.; and treasurer— 
Lloyd G. Field, Greenman Steel 
Treating Co. 


Epoxy Resin Formulators Div., 
Society of the Plastics Industry, Inc. 
has re-elected the following officers: 
chairman—L. R. Miller, Rezolin, 
Inc.; first vice chairman—John 
Delmonte, Furane Plastics, Inc.; and 
second vice chairman—Donald Roon, 
Houghton Laboratories, Inc. 


Institute of Printed Circuits has 
announced the following new mem- 
ber companies: Fabri-Tek Circuits, 
Inc.; Becco Chemical Div., Food 
Machinery & Chemical Corp.; 
Burndy Corp.; Continental-Diamond 
Fibre Corp.; and Revere Copper & 
Brass, Inc. 


Investment Casting Institute has 
elected the following officers: presi- 
dent—John H. Morison, Hitchiner 
Mfg. Co.; vice president, Manage- 
ment Div.—R. E. Gray, Gray-Syra- 
cuse, Inc.; vice president, Technical 
Div.—R. F. Waindle, WaiMet Alloys 
Co.; and treasurer—L. R. Schwedes, 
Lawrence Laboratory. 

(News of Meetings on p 170) 
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The modern product designer recognizes that his responsibility doesn’t end 
until the product’s finish has been specified. This is especially important when 
new machinery or equipment is destined for operation in areas where 
exposure to acids, corrosive fumes or high humidity may be a factor. 





That’s why more machinery and process equipment manufacturers are using 
Tygon* Protective Coatings. They find that Tygon, in one or more of 

its easily applied formulations, gives their products extra value, greater 
salability—provides the longer-lasting protection new equipment deserves. 


HERE’S HOW TYGON CAN HELP YOU 


No one coating solves all corrosion problems. But in the Tygon family 
of coatings there’s all the help you need to provide the special protection your 
product may require to assure long-term, “customer-satisfying” performance. 


Informed of the corrosive conditions your machinery or equipment may be 
expected to encounter in the field, we will be happy to analyze your 
coating requirements without obligation, and recommend the best and 
most economical coating for your specific application. This may be one 
of the well-known Tygon vinyl-based formulations, or perhaps a 

Tygon epoxy type coating will be best for the job. 


Whatever your requirements, we can help you plan and execute a 
coatings program that sends your product to market properly protected 
for the job it is designed to do. 


SS” Find out how Tygon meets 


\f RSS your corrosion problems. Write 


PLASTICS & Ld for Bulletin 760 today. 


SYNTHETICS 
DIVISION 





AKRON 9, OHIO 


*Tygon is a registered Trade Mark of the U. S. Sfoneware Co. 


For more information, turn to Reader Service card, circle No. 418 
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pp Engineers help you get the right combination 
to meet your specific application requirements 


Glass has so many useful and desirable properties and the extent to 
which these can be varied and controlled opens up almost unlimited 
design possibilities. That’s where Kopp’s engineering service comes in. 
Whether you require explosion-proof indicator lenses, heat-resisting 
lenses for swimming pools, floodlight cover glass, or traffic control 
lenses—Kopp has the engineering experience and manufacturing know- 
how to help you meet these requirements—exactly. Write us about 
your needs, Ask for Bulletin 553-A. 


Specialists in engineered, custom-made glass CID 
Hopp Giass, inc. 


Swissvale, Pennsylvania 
For more information, turn to Reader Service card, circle No. 411 
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Meetings 


SYMPOSIUM ON PROCESSING OF 
MATERIALS FOR RE-ENTRY STRUC- 
TURES, Society of Aircraft Materials 
and Process Engineers, Mid-West 
Chapter. Dayton, Ohio. Mar 9-10. 


TEMPERATURE MEASUREMENT SyYM- 
POSIUM, Instrument Society of 
America. Columbus, Ohio. Mar 9-11. 


INSTITUTE OF RADIO ENGINEERS, INC., 
national convention. New York City. 
Mar 21-24. 


6TH NUCLEAR CONGRESS, Engineers 
Joint Council in cooperation with 
Instrument Society of America. New 
York City. Apr 3-8. 


SocieTY OF THE PLASTICS INDUSTRY, 
INc., 17th annual SPI Western Sec- 
tion conference. Palm Springs, Calif. 
Apr 7-8. 


SocleTY OF THE PLAsTics INDUSTRY, 
Inc., Cellular Plastics Div., auto- 
motive conference. Detroit. Apr 
20-21. 


SocIETY OF THE PLASTICS INDUSTRY, 
INC., 3rd annual Fluorocarbons Div. 
meeting. New Orleans. Apr 20-22. 


SOUTHWEST METALS & MINERALS 
CONFERENCE, American Institute of 
Mining, Metallurgical and Petro- 
leum Engineers. Los Angeles. Apr 
21-22. 

1960 PowpER METALLURGY SHOW 
AND MEETING. Metal Powder Indus- 
tries Federation. Chicago. Apr 25-27. 


AMERICAN WELDING Society, INC., 
41st annual convention and welding 
exposition. Los Angeles. Apr 25-29. 


SYMPOSIUM ON MATERIALS PROBLEMS 
InN SPACE FLIGHT Systems, Cincin- 
nati, Dayton, Columbus Chapters, 
American Society for Metals. Cin- 
cinnati. Apr 27-28. 


ELECTROCHEMICAL SOCcIETY, spring 
meeting. Chicago. May 1-5. 


2npD SOUTHWESTERN METAL ExXPosI- 
TION AND CONGRESS, American Soci- 
ety for Metals. Dallas. May 9-13. 


DESIGN ENGINEERING CONFERENCE, 
Machine Design Div., American 
Society of Mechanical Engineers. 
New York City. May 23-26. 


DESIGN ENGINEERING SHow, New 
York City. May 23-26. 


REFRACTORY MATERIALS AND ALLOYS 
Symposium, Metallurgical Society, 
American Institute of Mining, Metal- 
lurgical and Petroleum Engineers. 
Detroit. May 25-26. 


AMERICAN NUCLEAR Society, 6th 
annual meeting. Chicago. June 12-16. 








Technical-ities 
By John S. Davey 


The choice between 
a cap screw and 
socket head screw 


If you have the choice, make it 
a socket screw when you have 
a space problem, but choose the 
cap screw for more holding 
power per dollar. 

No question that you should 
apply socket screws in coun- 
terbored holes; and that you 
can clear tight spaces, What 
you can’t do is utilize the full 
strength of the alloy needed 
for the socket head. And re- 
member, strength of a connec- 
tion depends on how you pre- 
load the fasteners, and not on 
the strength of the fastener 
material alone, 


THE HANDICAPS OF ONE 


Internal wrenching rarely de- 
velops as much torque as 
needed for proper preloading. 
And if high torque is devel- 
oped, the smaller bearing area 
of the socket head tends to 
crush the surface on which it 
bears rather than increase ten- 
sion or preload. 


THE ADVANTAGES 
OF THE OTHER 


If you design to take advan- 
tage of heat treated cap screws 
of SAE grade 5 quality, you’ll 
get a stronger connection at 
lower cost. These standard fas- 
teners have ample bearing and 
wrenching surfaces, can be 
torqued right up to yield 
strength. They also cost less 
than the alloy fasteners. 








New TENSILOCK’ Screws 
seat tighter, 


lock tighter 





LOOSENING TORQUE INCH LBS. 


° 


See A 


HEX 


160 180 200 220 240 
TIGHTENING TORQUE INCH LBS. 








RBéewW’s TENSILOCK fasteners 
feature ratchet-like teeth formed at 
an angle which cuts driving effort 
yet which enables the teeth to bite 
in firmly and give an improved grip 
against back-off. 

In addition, a circular groove in 
the integral “washer” permits the 
flange to flex upon tightening, and 
helps maintain tension in the fas- 
tener and pressure on the teeth. 


IMPROVED TENSION 
TO TORQUE RATIO 


With reduced friction under the 
head, the new tooth design has en- 
abled more of the wrenching torque 
to be used to develop tension and 
less to overcome friction. Since the 
flange flexes, it allows the screw to 
bear solidly on its seat. All of the 
high strength capabilities of these 
heat-treated one-piece fasteners can 


Graph shows example of on-torque and off-torque rela- 
tionship. It takes more torque to loosen than to tighten. 


RB&W's new TENSILOCK screws, the toothed fasteners 
with high tensile locking, are identified by six radial 
dashes on flange. 

Head has integral washer face with teeth that lock fas- 
tener to surface. Circular groove allows flange to flex 
and seat to bear solidly on surface. 


now be attained for a stronger 
assembly. 


MORE LOCKING POWER 
Tensilock screws need up to 40% 
more off-torque than on-torque. 
Combining this feature with the 
higher residual tension, and the dia- 
phragm action of the integral 
washer face, these fasteners give 
superior locking and holding power 
for permanently tight, strong joints 
...even under severe vibration and 
cyclic temperature changes. 

Now available in limited range of 
screw types (not in flat head), and 
in various nut sizes. For details, 
write Russell, Burdsall & Ward Bolt 
and Nut Company, Port Chester, 
New York. 
Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, ill; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


* Trade Mark Pat. applied for. 


For more information, turn to Reader Service card, circle No. 331 
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f When you’re choosing 
a protective coating... 


HOW HOT IS 
YOUR HOT? 


\ 
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A Nose Cone Gets Hot 


When conventional organic 
finishes were used in Chrysler 
Redstone Missile tests, they 
ignited and disintegrated 
under simulated re-entry con- 
ditions. Sicon survived because 
it possessed the inherent heat 
resistance to meet perform- 
ance requirements. This has 
been confirmed in large scale 
tests and actual missile firings. 


A Truck Heater Gets Hot 


A porcelain type 
coating used on a 
truck heater failed 
because it could not 
stand the thermal 
shock of rapid heat- 
ing and cooling. The 
same heating (550°-600°F.) and cooling 
left Sicon’s film integrity unaffected. 


A Tractor Engine Gets Hot 


A farm equipment 
manufacturer used 
a bright organic red 
color on their stand- 
ard equipment. The 
coating on the en- 
gine parts, which 
were subjected to 
high temperature, 
uickly decomposed. Midland engineers 
eveloped a matching bright Sicon Red 
which retained its color and gloss and 
protected the hot spots on the engine. 


How HOT is your HOT? 


Sicon possesses the flexibility of ordinary 
organic finishes and the heat resistance 
of ceramic coatings—up to 1000°F. in 
black or Aluminum; up to 550°-600°F. in 
decorative colors. Upon inquiry a sample 
Sicon formulation for testing your “‘hot”’ 
requirements will be prepared at no ob- 
ligation. Send details of your “hot spot” 
problem today to Dept. —-1. 


Si 
HEAT RESISTANT FINISH 
A Silicone Product of 





4 


MIDLAND 


INDUSTRIAL FINISHES COMPANY 
WAUKEGAN - ILLINOIS 


For more information, card, circle No. 448 





Honeycomb— 
continued from p 122 


increased corrosion resistance is de- 
sired. 

Steel is used in some applications 
for facing on honeycomb sandwiches. 
For example, stainless steel has 
been used in the construction of ex- 
terior panels for modern buildings, 
and porcelain enamel-coated steel 
has also proved successful in the 
same application. Variations of steel 
facing materials are also used in 
flooring applications. 

Nonmetallics—Glass cloth, resin- 
impregnated, can be used as a fac- 
ing material for structural applica- 
tions. A wide range of directional 
facing strengths can be obtained 
by using different weaves and by 
properly orienting the fibers. 

Fiberglass mats are another com- 
mercially available facing material. 
These mats are similar to glass 
cloth in final appearance and func- 
tion; however, glass cloth provides 
a smoother surface with a more 
consistent facing thickness. 

Paper facing materials, resin- 


impregnated, have been used for 
flat, nonstructural panels such as 
interior walls and partitions. How- 
ever, in applications where highly 
concentrated loads might be applied 
to the panel, such as a bump with 
a sharp cornered object, impreg- 
nated paper facings are highly sus- 
ceptible to tearing or puncturing. 
In applications where this type of 
load is not likely to occur and mois- 
ture resistance and flammability are 
not considerations, paper provides 
the lowest weight facing of the 
least expensive type. 

Plywood as a facing material] has 
found wide use in both structural 
and nonstructural honeycomb sand- 
wich applications. One very common 
nonstructural use for plywood fac- 
ing is in the fabrication of internal 
and external doors of buildings. 
Here the plywood is bonded to a 
honeycomb core of paper, providing 
a thin, lightweight structure that 
has excellent heat and sound in- 
sulating properties. 





New data on the durability of 
Nickel and Chromium Electroplates 


@ Details on new electroplating pro- 
cesses for zinc die castings and 
results of recent corrosion studies 
were revealed at a special sympo- 
sium of the American Zinc Institute 
held in Detroit, Nov ’59. New data 
presented at the session should 
prove beneficial to all users of 
electroplated zinc die castings, es- 
pecially automotive and appliance 
engineers. 
Thicker chromium improves 
corrosion resistance 

In a report on “The Role of Chro- 
mium in Protecting Zinc Base Die 
Castings,” H. Mahlstedt and E. J. 
Seyb, of Metal & Thermit Co., re- 
ported increasing evidence that 
chromium not only improves tarnish 
resistance but can substantially im- 
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prove the corrosion resistance of 
zinc and other base metals. 

Chromium has always been known 
for its corrosion resistance but when 
used in flash thicknesses, as it has 
been for many years, it was thought 
that it provided only tarnish re- 
sistance and did not protect the 
base metal. However, tests now 
show that increasing the thickness 
from the usual 0.01 mil to as high 
as 0.05 and 0.07 mil can improve 
durability five to ten times. 

The authors also reported that 
the protection provided by Metal & 
Thermit’s Bright Crack-Free Chro- 
mium when used alone is believed 
to result from the continuous, im- 
pervious chromium layer which does 
not permit corrosion to penetrate 
to undercoatings. Furthermore, the 
system of using a layer of Bright 


For more information, circle No. 456 > 





now available... 


Free Technical Literature on 
Two Unconventional Copper Alloys 


High-Conductivity Alloy with High 
Strength Retention at Elevated 
Temperatures 


Eight-page booklet illustrated with charts and 
graphs. Gives metallurgical data on patented 
copper-zirconium alloy having tensile up to 
52,000 psi at 400C plus room-temperature con- 
ductivity of 95% IACS; extreme notch tough- 
ness; exceptional hot and cold workability. 


MAIL THIS COUPON TODAY! 


Or if you are already famil- 
iar with AMZIRC and 
AMSULF and would like 
technical assistance in put- 
ting them to work for you, 
write the Technical Service 
Section. 





Free-Machining Alloy with High 
Conductivity and Excellent Hot and 
Cold Workability 


Eight-page technical bulletin including tables 
and graphs. Provides physical and mechanical 
data of unique copper-sulfur alloy affording 
machinability rating of 90; rapid cutting rates 
and short chip formation; conductivity of 96% 
IACS; freedom from hydrogen embrittlement. 


AMCO DIVISION 


American Metal Climax, Inc. 
1270 Avenue of the Americas 
Rockefeller Center, New York 20, N. Y. 


wo tnow more atoct [_]AMZIRC [_] AMSULF 
(Publication C-16) (Publication C-17) 
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STRAITS 


TIN 
REPORT "@ 


News of developments 
in the production‘ 


and uses of tin 
suR 


Automatically soldered 
printed circuits are substituted for a 


maze of wires and relays in the in- 
strument panel of the 1960 Mercury. 
This is another example of the use of 
tin-lead solder to help reduce elec- 


trical failure and simplify service. 


Tin cuts bacteria 80% on 
hospital floors—according to Colum- 
bia University research on the organo- 
tin compound tributyltin oxide (TB- 
TO). Certain other compounds from 
nontoxic tin salts can become power- 
ful biocidals, rivaling DDT as insecti- 
cides. Tanners use them as disinfect- 
ants; paper mills as slimicides and 
antimold-growth agents in water 


systems. 


Tin replaces chromium as 
a coating for trumpet valves and 


trombone slides. The antifriction alloy 
of tin and nickel has a high degree of 


lubricity, reduces excessive wear. 


Architects are rediscovering the 
tin roof . century-old terne roofing 
is making a comeback as an econom- 
ical, corrosion-resistant and fireproof 
covering. Terne, tinplated steel sheets, 
offers permanent protection. Lighter 
than other metal roofing, it ends need 
for special load-bearing substructures. 
Tensile strength is high; no cracking 


or creeping with climate changes. 


day for more 
data on these items or 
for a free subscription to 
TIN NEWS a monthly 


illet 1 tin supply, 


> | prices and new uses 


The Malayan Tin Bureau 
Dept. 24C, 2000 K Street, N.W., Washington 6, D.C. 


For more information, circle No. 414 
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Crack-Free Chromium under a sec- 
ond chromium layer applied under 
special conditions produces outstand- 
ing corrosion protection. The aver 
age proportion of the two layers is 
usually about 50:50. This new sys 
tem is now being called duplex, 
dual, or double chromium. 

Duplex chromium has a fine crack 
pattern on top and is believed to 
provide corrosion § protection by 
breaking up the corrosion cell into 
small units so that the anode cur- 
rent is extremely small for any 
particular corrosion cell. Thus, it 
takes a very long time for base 
metal corrosion products to form. 
Tests with duplex chromium show 
excellent corrosion protection with 
0.05-mil thickness and even more 
outstanding protection at _ thick- 
nesses of 0.2 mil. Corrosion pro 
tection is much better than that 
provided by 0.01 mil of ordinary 
chromium used over duplex nickel 
or over conventional single bright 
nickel deposits. 

Report on nickel 

In his paper “The Contribution of 
Nickel and Chromium to the Dur 
ability of Decorative Plating,” C. H. 
Sample, of International Nickel Co., 
Inc., concluded that the general 
quality of decorative nickel-chro 
mium plating has appreciably im 
proved during the past year or so 
and that even more marked improve 
ments can be expected. In a sum 
mary of recent technical develop 
ments he also reported that: 

1. Fully bright nickel is generally 
inferior to buffed dull nickel of the 
same thickness, when plated with 
conventional chromium in normal 
thickness. 

2. Duplex nickel coatings, when 
plated with conventional chromium 
of conventional thickness, provide 
corrosion protection substantially 
equivalent to that f chromium 
plated buffed dull nickel of the same 
thic kness. 

3. A marked improvement in cor 
rosion protection is obtained by 
applying heavier-than-normal chro- 
mium coatings to bright nickels 
that are adversely affected by con 
ventional chromium plating. 

4. Combination coatings of copper, 
bright nickel and conventional chro 
mium provide better protection than 
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Graphite Specialties 
Can Solve 
Difficult Problems 


Custom grades of graphite are 
regularly formulated by Graphite 
Specialties Corp., and furnished 
in extruded, molded and ma- 
chined shapes to close tolerances 
to meet a wide range of difficult 
applications OR GSC may 
be able to provide one of their 
many existing formulations to 
meet your requirements. 


GRAPH-I-TITE: A collection of 
unique properties in one materi- 
al, so valuable for such a wide 
diversity of uses, that GRAPH-I- 
TITE is furnished in two grades 
in standard sizes of rod and 
tube, as well as machined shapes. 
GRAPH -I- TITE possesses uni- 
form high density . . . low 
permeability immunity to 
thermal shock . . . resistance to 
corrosion at extremely elevated 
temperatures and is not 
wetted by molten metals. 


CARBO-TITE: Similar to 
‘Graph-i-tite” except a carbon, 
rather than graphite base, and 
Carbo-tite is as hard as glass, and 
features a relatively low rate of 
thermal conductivity. 


NUCLEAR: Purity grades to spe- 
cified density for lowest neutron- 
capture cross section; highest scat- 
tering cross section for modera- 
tor, fuel elements, structural parts 
and piping and related equip- 
ment. 


METALLURGICAL: Custom 
shapes and grades of graphite 
for special molds, dies, crucibles, 
boats, etc., for the chlorination 
of metals and other difficult ap- 
plications. 


MISSILES & ROCKETS; Recent 
developments make special 
grades of graphite particularly 
promising for nose cones, rocket 
nozzles and similar high temper- 
ature, high erosion applications. 


MECHANICAL; Grades availa- 
ble with specified properties in- 
cluding temperature resistance to 
5700°F., hardness to 5 + Mohs 
for bearings, seal rings, seats, etc. 


FURNACES: In addition to 
graphite components for resist- 
ance and induction furnaces, 
Graphite Specialties Corp. de- 
signs, manufactures and installs 
complete ultra-high temperature 
furnaces for heating requirements 
as high as 5700°F. 


CHLORINE HEATERS: Special 
furnace development has led 
naturally to manufacture of what 
is believed to be the first prac- 
tical type of chlorine heater for 
any temperature requirement to 
5700°F. 

Write to GRAPHITE SPECIAL- 
TIES CORP., 64th & Pine Ave., 
Niagara Falls, N. Y. 
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Nowadays they’re doing everything a lot easier, thanks to modern 
power-operated farm machinery. 

And farm machinery producers have learned that their lot can be 
a lot easier, too, when they specify Ostuco Tubing. That’s because 
there’s no compromising with custom-quality Ostuco Tubing. Con- 
sistently you receive the exact tubing you want — the size, length, 
grade — with the strength and tolerances you need. For machined 
parts, you get our recommended rough size guaranteed to clean up. 


A NET sas ie TE ee a 8 


In addition to these advantages, Ohio Seamless will fabricate 
tubular parts to your specification. Contact your nearest Ohio Seam- 
less representative, or send part drawings to the plant at Shelby, 
Ohio—Birthplace of the Seamless Steel Tube Industry in America. 

a Complimentary Copy of new Bulletin 
CS60 “Ostuco Steel Tubing” sent on 


Model illustrated built to 3.5 mm scale. voquent. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company « SHELBY, OHIO 


AA 


Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 


For more information, turn to Reader Service card, circle No. 472 
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corrosion 
resistant 


URACO 


replaces costly metal fabrications 


in the 
METALWORKING 
industry 

Ceilcote engineers compiete ven- 
tilating systems, gas scrubbing 
towers, hoods, tank covers, ducts, 


recovery tanks and other custom- 
ized fabrications. 





in the 
TEXTILE 
industry 


Complex rayon spin machines, 
feed pipes, filters, screens,tanks « 
and similar equipment are fab- 
ricated from Duracor. 





in the 


PETROLEUM 
industry 


Acid storage tanks, tank trailers, ex- 
haust systems, pressure pipes and 
other Duracor products are render- 
ing outstanding service. 





in the 


CHEMICAL 
industry 


Duracor is used extensively for 
special processing equipment, 
processing tanks, laboratory sinks, 
brine tanks, acid storage tanks, 
covers and ventilating systems. 


PHYSICAL PROPERTIES 

Tensile Strength p.s.i.: 
1,000-15,000 

Flexural Strength p.s.i.: 


20,000-30,000 


Tensile Modulus of Elastic- 
ity p.s.i.: 1.2—1.4 x 10° 


Flexural Modulus of Elastic- 
ity p.s.i.: 0.78—1.6 x 10° 


Impact Izod, Notched 
ft.-ibs./in.: 3O—40 


Save up to 40% over costly metal structures Specific Gravity: 1.4 
with Duracor processing equipment and ventilat- a ry A 
ing systems! A product of Ceilcote’s 33 years of in./in./°F. 
corrosionproofing experience, Duracor combines fist Ghocay Oray 
extreme chemical resistance and high strength Maximum Temperature 
with light weight, heat and flame resistance. 


(Exposure): To 500°F. 
WRITE TODAY FOR VISUAL STAND- 





ARDS AND INDUSTRY SPECIFICATIONS! \i NU, 


THE CEILCOTE COMPANY, inc. 


4899 Ridge Rood «+ Cleveland 9, Ohio 





For more information, turn to Reader Service card, circle No. 354 
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comparable coatings without copper, 
but only for a short time. However, 
even at best such coatings fall far 
short of the high durability stand- 
ards established years ago with 
buffed dull nickel plus conventional 
chromium, and with the duplex 
nickel systems now available. 
How three types of chromium 
compare over duplex nickel 
Previous reports have stated that 
substantial improvements in the 
protection of zine die castings—on 
the order of 25 to 33%—can be 
obtained by using chromium plate 
over duplex nickel (Doehler Double 
Plate). Startling results have been 
obtained by using this system on 
1958 auto parts, and the appearance 
of parts after one winter has been 
far superior to that of similar parts 
plated with equal thicknesses of 
copper, nickel and chromium. Re- 
sults were so _ succcessful that 
Doehler-Jarvis Div., National Lead 
Co., started using the system on all 
1959 automotive exterior parts. 
The effects of using different types 
of chromium systems over duplex 
nickel are given in an “Evaluation 
of Modern Methods of Improving 
the Corrosion Resistance of Zinc 
Base Die Castings,” by M. R. Cald- 
well and L. B. Sperry of Doehler- 
Jarvis. Their experience shows that 
the three chromium plates (baked 
or unbaked) that give the best all- 
around performance over duplex 
nickel in accelerated corrosion tests 
are: 0.01-mil sulfate type; 0.03-mil 
duplex sulfate type; and 0.05-mil 


New Jersey Zinc Co. 
Decorative quality of nickel-chro- 
mium plating has improved appreci- 
ably in recent years—as exemplified 
by the plated zine die castings used 
for the name emblem and tail light 
frame of this 1960 Oldsmobile. 


For more information, circle No. 422 > 





Fig..2 


Fig. 2, above. Sonic meas- 
Vig-Jenl-Jah@e)Milel-lal-1e Mak ne lee) 
spun Nike Hercules nose 
cones. Thickness of the 
tapered wall is held to 
ramen ©] 0] Wea od ole) col-te-laleMel-Le-. 
courtesy of Lycoming Div., 
Avco Corp., Stratford, 
Conn 


Cincinnati® Hydroform® machines 
are built in 8”, 12”, 19”, 23”, 26” and 
32” sizes; Hydrospin® machines 
are built in a variety of styles and 
sizes to meet your production re- 
quirements. 


Another missile nose 
gets off the ground via 


CINCINNATI Hydroform/Hydrospin! 


NIKE HERCULES NOSE CONES are in quantity production at 
Lycoming (Stratford) Div., Avco Corporation, subcontractor to Douglas 
Aircraft Co., Inc., Charlotte Div., for these missile components. The success 
of this work is due to the unique capabilities of Cincinnati Hydroform and 
Hydrospin machines to form the nose cone to the desired contours and to 
the degree of precision required. 

In the foreground of Fig. 1, below, are shown the five work stages to 
produce the finished part. ‘‘A” is the 17” dia. blank of %” thick, anneaied 
6061 aluminum, which is preformed by a Cincinnati Hydroform to the shape 
shown at “B”. Parts “CC”, “DD” and “E” represent the nose cone shape 
progression through three passes on a Cincinnati Hydrospin. Wall section of 
the final shape is tapered from .078” at the nose to .125” at the aft end, with 
wall thickness controlled by the Hydrospin to + .006”. The metal of the 
finished part is solution heat treated to a 
T6 condition. 

This winning Hydroform-Hydro- ee Ms 
spin combination is aiding missile and vil pform/ Hy 1 { | 
many other component parts manufac- . | 
turers to produce formerly difficult or META-DYNAMICS DIVISION 
impossible sheet metal shapes to specified Machines for Metal Forming and Heat Treating 
tolerances . . . while producing major sav- 
ings in time, tooling, labor and material 
costs as well. Look into the many advan- 
tages of Hydroforming and Hydrospin- 
ning. Call in a Meta-Dynamics Division 
field engineer for full details. 


THE CINCINNATI MILLING MACHINE CO 
Cincinnati 9, Ohio, U.S.A 
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Durable, Beautiful Structural Laminates 
Wall Panels - Pipe and Column Enclosures - Convector Covers 


Your uses of Met-L-Wood provide basic satisfaction from initial planning clear 
through years-later “thank you’s” from building maintenance crews. Quickest 
way to get acquainted with Met-L-Wood possibilities on your projects is to look 
over Met-L-Wood Architectural Bulletin 591. Met-L-Wood development and en- 
gineering brains are ready to help, too. Write for Bulletin 591 now 

Progressive installation photos from Vulcan Building, Cleveland, Ohio. Mc- 
Dowell Company acted as its own general contractor and Hubbell & Benes and 
Hoff, Inc. were associate engineers and architects 


MET-L-WOOD CORPORATION 


6755 West 65th Street . Chicago 38, Illinois 


For more information, turn to Reader Service card, circle No. 425 
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fluoride type A. 

None of these plates showed any 
significant base metal corrosion. 
The 0.01-mil sulfate-type chromium 
showed only surface pitting after 80 
hr in the CASS test and 100 hr in 
the Corrodkote test. In fact there 
was no pitting at all at the end 
of two 20-hr cycles in the Corrod- 
kote test. 

Similarly, after 80 hr of CASS 
and 100 hr of Corrodkote testing, 
the 0.03-mil duplex  sulfate-type 
chromium showed only surface pit- 
ting on unbaked panels and only 
cracking on baked panels. In the 
same test the 0.05-mil fluoride type 
chromium showed only cracking, 
which was increased by baking. 

The authors concluded that it is 
obviously more economical to apply 
0.01 mil of a single chromium plate 
than 0.03 mil of a duplex plate or 
0.05 mil of another single plate. 
Also, the 0.01-mil sulfate-type chro- 
mium plate appeared to perform 
just as well over duplex nickel as 
the other chromium plates evaluated. 
They also pointed out that the effect 
of baking on corrosion resistance 
must be considered on parts that are 
painted and baked after plating. 

New crack ‘printing’ method— 
Many of the test panels were ex- 
amined prior to testing by the new 
electrographic printing method that 
has been successfully used at Bat- 
telle Memorial Institute. This method 
reveals any cracks or pores through 
the chromium down to the nickel. 
Photographic paper dampened with 
a solution of dimethylglyoxime is 
placed on each panel. A pressure 
of 10 psi is applied and the panel 
is then made anodic. Suitable cur- 
rent is applied, and wherever nickel 
is exposed by cracks or pores in the 
chromium plate, nickel dimethylgly- 
oxime is formed, producing a red 
pattern of the cracks of the paper. 
Dangers of using 
accelerated test data 

According to R. B. Saltonstall of 
the Udylite Corp., in discussing 
“Correlation of Outdoor Exposures, 
Service and Accelerated Tests on 
Chromium Plated Bright Work,” the 
performance of chromium and _ nickel- 
plated auto trim is directly depend- 
ent on plating thickness. Failure to 
specify adequate bright nickel thick- 
ness, and/or failure to enforce 





LINEAR POLYETHYLENE 
STYRENE 

ELASTOMERIC VINYLS 
CONVENTIONAL POLYETHYLENE 


4 ploitic Ahecling 


rom CONNEAUT 


Conneaut will prove an excellent source of 
supply for your requirements in extruded 
plastic sheeting. We extrude up to 36” widths 
in gauges from .020” to .250” from standard 
or linear polyethylene, styrene rubber co- 
polymers, polystyrene, rigid or flexible poly- 
vinyl chloride. 

Whatever your requirements for extruded 
plastics, we have at Conneaut the experience, 
production skills and facilities to make us a 
helpful member of your supplier group. 


CHAMBERLAIN LABORATORIES 


Our new research facilities at Stow, Ohio. 


As a unit of The U. S. Stoneware Co. we have 
available the extensive research facilities of 
Chamberlain Laboratories; we operate our 
own machining division for die making; our 
rigorous quality control assures product 
satisfaction. 

Write today for complete details on Conneaut’s 
service in plastic extrusions. Send prints and 
data if you have a problem demanding im- 
mediate attention. You'll receive a quick reply 
with our recommendations. 


CONNEAUT 
RUBBER & PLASTICS Co. 


CONNEAUT, OHIO 


For more information, turn to Reader Service card, circle No. 482 
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What Would Paint Savings Like This* 
Mean in YOUR Finishing Department? 


RANSBURG 


Quality is all important in the production of fine Metalcraft furni- 
ture by George Koch Sons, Inc., Evansville, Indiana. 

That’s why they use the Ransburg Electrostatic Hand Gun to 
apply a uniform clear coating on their brass-plated furniture. The 
protective coating is baked on. Although the bulk of their present 
production is in the popular brass line, they still paint the metal 
furniture in a variety of colors with the Hand Gun. 


Painting is CLEANER 
... QUICKER ... CHEAPER 
with the Ransburg Electrostatic 


These chairs and table 
are typical of the Koch 


line of metal furniture. 


*10 GALLONS OF PAINT NOW DOES THE 
JOB WHICH FORMERLY TOOK 30 GALLONS 


180 


me tenseune Bs 


On one item—a TV table—they formerly used 30 gallons of 
enamel to coat 1000 units by combination dip and air spray 
method. Now—with the Ransburg Electrostatic Hand Gun, they 
paint 1000 tables with only 10 gallons. And, they get a better, 
more uniform coating, too. 


NO REASON WHY YOU CAN'T DO IT, TOO! 


See how the Electrostatic Hand Gun can save time . . . paint... and cut 
costs in YOUR finishing department. Or, if your production justifies, it'll 
pay you to investigate Ransburg's automatic electrostatic spray painting 
equipment. Write for our No. 2 Process brochures which show numerous 
examples of modern production painting*in both large ard small plants. 


RANSBURG 


Electro-Coating Corp. 


Box-23122, Indianapolis 23, indiana 


For more information, turn to Reader Service card, circle No. 328 
MATERIALS IN DESIGN ENGINEERING 











specifications, have resulted in un- 
timely failures. 

The author also claims that there 
is a danger of being lulled into a 
false sense of security if the de- 
signer predicts the susceptibility of 
plated parts entirely on the basis 
of accelerated tests. A case in point 
are the false conclusions made from 
Corrodkote tests which showed strik- 
ing improvements when very thin 
chromium was deposited over thin 
bright nickel. Lowering of nickel 
thickness on the basis of such tests 
without service correlation may be 
premature. 


How Dangerous Are 
Plastics in Fires? 


Fears are frequently expressed 
that plastics involved in fires will 
yield toxic combustion products such 
as hydrogen cyanide gas. It has 
been claimed, but later disproved, 
that hydrogen cyanide would be a 
major hazard if melamine resins 
were involved in fires. 

A hazard certainly exists when 
plastics are involved in fires, but 
apart from extra smoke the princi- 
pal hazard is carbon monoxide and 
oxygen deficiency, both of which are 
always present in fires. 

This is the conclusion drawn by 
E. H. Coleman who recently re- 
viewed published British and Ameri- 
can literature on the subject. Cole- 
man’s review, which appeared in the 
Oct ’59 issue of the British maga- 
zine Plastics, shows the following: 

1. Chlorinated plastics may evolve 
hydrogen chloride in proportion to 
the chlorine content of the plastic. 
However, more carbon monoxide will 
be evolved since the major portion 
of the material is cellulosic. 

2. Cotton, paper and wood fillers 
increase the concentration of carbon 
monoxide in burning phenolic and 
melamine resins. 

8. Nitrogenous materials such as 
wool and certain plastics resins may 
evolve some cyanide and ammonia. 

4. Fluorine compounds such as 
TFE resin may evolve hydrofluoric 
acid and gaseous fluorocarbon com- 
pounds. The fluorocarbon compounds 
would probably be evolved at lower 
temperatures early in the fire. 





Causing Corrosion? 


... lest HAYNES Alloys 


|, alloy C and nine other corrosion-resistant 
alloys were tested in hot acetic acid vapors containing 
traces of oxidizing contaminants. HASTELLOY alloy C had 
a penetration rate of only 0.0007 inches per year— 
lowest among all nine competitive alloys. Others varied 
from 0.005 to 0.5 inches per year and were severely 
pitted. This test showed one manufacturer of organic 
chemicals how he could keep his maintenance 
costs to a minimum before a process was even on stream, 
How much money can you save in your plant? Why 
not find out for sure by testing HAYNEs alloys. 
We'll gladly send you samples. There are 6 HAYNES 
corrosion-resistant alloys. To help us select the one 
most likely to solve your problem, we suggest that you 
send us a letter outlining the corrosive conditions in 
your plant. To learn more about HAsTELLoy alloys, 
ask for a copy of our 104-page book. It describes 
the alloys in detail. 


aLLOows 
HAYNES STELLITE COMPANY 
Division of 1 Withey™ 


Union Carbide Corporation 
Kokomo, Indiana foy-Nrisiiol= 


. i: 
he terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


For more information, turn te Reader Service card, circle No. 404 
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these 

Lancaster 

craftsmen 

are molding 
parts from borosilicate glass, a hard, 
chemically stable, heat-resistant material. Lancaster designers use 
this remarkable glass for prisms; lenses; reflectors; and other heat- 
resisting components used in almost every industry « Borosilicate 
glass is characterized by a relatively low coefficient of expansion re- 
sulting in a high degree of resistance to thermal and mechanical shock 
« Lancaster also produces soda-lime, lead and colored glasses. What 
kind is best for your product? Call OLive 3-0311 for information or send 
blueprints for quotations. Lancaster Glass Corporation, Lancaster 7, Ohio. 


anet 


glass and plastics to brighten\ your product's future 
} 


y 
AUT 
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(cont’d from p 47) 


Books 


Structure and Properties of Thin 
Films. Edited by C. A. Neugébauer, 
J. B. Newkirk and D. A. Vermilyea. 
John Wiley & Sons, Inc., New York. 
1959. Cloth, 8% by 11 in., 575 pp. 
Price $15 

During the past several years 
there has been an increasing amount 
of effort expended on fundamental 
studies of matter in the form of 
thin metallic films. Examples of 
such research are found in several 
papers in this book, and include 
studies of phase transformations, 
chemical reactivity, superconduc- 
tivity, electrical resistance, magnetic 
properties, magnetoresistance, chemi- 
cal behavior, and mechanical prop- 
erties. 

In addition to papers dealing 
primarily with properties of thin 
films, the book contains many papers 
dealing with the problems of film 
growth and characterization. These 
papers include direct observation of 
defects, structure studies including 
low energy electron diffraction, 
measurements of specific surface 
area, and observations of the state 
of stress in the films. 

Other papers in the book deal 
with surface chemistry and theo- 
retical research. 


Phenolic Resins. David F. Gould, Rein- 
hold Publishing Corp., New York. 1959 
Cloth, 7% by 5 in., 220 pp. Price $5.75 

Discusses the status, manufacture and use 
of phenolic resins. Gives information on 
phenolic molding compounds, adhesives, lami- 
nates, coatings and foams. Information also 
on the use of phenolic resins in wood prod- 
ucts and rubber compounds. 


The Performance of Lubricating Oils: 
2nd Edition. H. H. Zuidema. ACS Mono- 
graph No. 148. Reinhold Publiehing Corp., 
New York. 1959. Cloth, @ by 9 in., 215 pp. 
Price $7 

Information on lubrication processes, rheo- 
logy, oxidation, bearing corrosion, sludge and 
lacquer deposition, emulsification and foam- 
ing, and manufacturing methods. 


Epoxy Resins: Market Survey and Users’ 
Reference. Materials Research, P. O. Boz 
363, Cambridge, Mass, 1959. Paper, 8% by 
11 in., 220 pp. Price $18.50 

The various chapters and appendices give 
information on the size of the epoxy resin 
industry, resin producers and formulators. 
The book also discusses the use of epoxy 
resins in the aircraft, automobile, container, 
appliance, boat, petroleum, railroad and tex- 
tile industries. 


Soldering Manual. American Welding So- 
ciety, New York. 1959. Cloth, 6 by 9 in., 
180 pp. Price $5 

The 21 chapters deal with the following 
subjects: principles of soldering; solders; 
fluxes; joint design; precleaning and surface 
preparation; equipment, processes and pro- 
cedures; flux residue treatment; inspection 
and testing; copper and copper alloys; steel; 
coated steels; stainless steels; nickel and 





lents 


NORTHWEST products BETTER! 


Northwest Chemical quality is equal to any in the field. Their 
formulas are based on careful research and long experience. 
The steady growth of the company and the acceptance of their 
products is due to the invisible ingredients compounded in each 


ible ingred 


shipment going into a customer’s plant. 


< 
= 


Those ingredients which give Northwest Chemical customers a 
superior product are the careful, individual attention given each 


‘the 


customer’s requirements, expert analysis of the job to be done 
plus the technical ability and experience to produce basic 
formulas to exactly the point of top efficiency in each case and 
by constant stand-by service, to keep them that way. 





That is the reason Northwest Chemicals are specified by an 
ever increasing number of the country’s top manufacturers. 


Remember—the cost per finished article is the true cost of yur cleaner. 
Northwest’s stand-by service keeps the job right. 


Alert Supply Co., Los Angeles, California 


Licensed Manufacturers 
Armalite Company, Ltd., Toronto, Canada 


NORTHWEST CHEMICAL GQ. 


9310 ROSELAWN DETROIT 4, MICH. 


. . . . ~ ! 
pioneers in pH cleaning control serving you since 32 
For more Information, turn to Reader*Service card, circle No. 357 
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spring materials... 

precision rolled for 

uniform, predictable 
performance 
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Here—from Precision Metals Division of the Hamilton Watch Company—are 
important new spring materials. Now available in production quantities are flat 
wire and metal strip of Beryllium Copper, Elinvar, Havar, Stavar, Inconel Extra 
and Age-Hardening Stainless Steel. 


The newly expanded and completely integrated Precision Metals Division is 
producing these spring materials with these unusual advantages: 


thicknesses from .010" to .0001" controlled metallurgical properties 
extremely close tolerances excellent surface characteristics 
dimensional uniformity 


In addition, Precision Metals Division will 
also furnish special alloys to your own speci- 
fications in the particular form you require. 
Write today for a copy of facilities booklet 
DE-3 or mail your prints for proposal. 


FSA NI/LTOlN, 


warcry company / Precision Metals Division 
+4 Lancaster, Pennsylvania 


COREY STEEL COMPANY « Chicago, Illinois 


Representatives a ceRsTA STEELS PACIFIC, INC. + Los Angeles, California 
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high nickel alloys; lead and lead alloys; 
aluminum and aluminum alloys; tin; cast 
irons; precious metal coatings; printed cir- 
cuits: and safety. 


Reactive Metals, Volume 2. Edited by W. 
R. Clough. Interscience Publishers, Inc., New 
York. 1959. Cloth, 6 by 9 in., 624 pp. Price 
$15 

Subjects of the 37 papers given in this 
book include: properties and uses of titanium 
alloys; powder metallurgy techniques for zir- 
conium, molybdenum and titanium; melting 
and refining reactive metals; physical metal- 
urgy, including temperature effects, phase 
relationships and interstitial effects; nuclear 
applications for reactive metals; and reactive 
metal processing and fabrication. 


Reports 


Design of aluminum products 
DESIGN FORECAST, VOLUME 1, No. 1. 
Aluminum Co. of America, 1501 
Alcoa Bldg., Pittsburgh 19. 64 pp. 
Subscription price $5 for two issues, 
$2.95 per copy. 

First issue of a new semi-annual, 
hard-bound magazine gives informa- 
tion on expanded aluminum sheet; 
and use of aluminum in appliances, 
automobiles, toys, furniture and 
houses. Also gives information on 
techniques for joining aluminum, 
impact extrusions, and aluminum 
alloys. 

Fire tests for wood Fire-Test MerTHops 
Usep «nN RESEARCH AT THE Forest Propucts 


LABORATORY. 1959. 56 pp. Forest Products 
Laboratory, Madison 5, Wis. (No. 1448) 


Technical ed ti INTERNATIONAL BIBLI- 
OGRAPHY oF TECHNICAL AND VOCATIONAL Epuvu- 
CATION. Unesco. 1959. 74 pp. Available 
from Columbia University Press, 2960 Broad- 
way, New York 27, N. Y. Price $1 (No. 81) 





Brazing titanium sandwiches BRazino 
TitantuM SANDWICH CoNnsTRUCTIONS. J. F. 
Rudy, R. M. Necheles and H. Schwartzbart, 
Illinoie Institute of Technology. Jan ’59. 
98 pp. Available from Office of Technical 
Services, Dept. of Commerce, Washington 
25, D.C. Price $2.25 (PB 151663) 

Describes face sheets, brazing alloys and 
techniques used for brazing titanium sheet 
honeycomb sandwiches. 


Commercial standards INpex or ComMMER- 
CIAL STANDARDS. 1959. Commodity Standards 
Div., Dept. of Commerce, Washington 25, 
D. C. (Catalog No. 978) 

Lists commercial standards for wood prod- 
ucts, plastics, thermal insulating materials, 
rubber, paper, textiles, precious metals, pe- 
troleum products, chemicals, electrical and 
mechanical equipment, instruments and 
tools, and hardware. The standards are 
adopted by industry to establish nationally 
recognized quality requirements, including 
methods of testing, rating and grading. 


Metal-impregnated carbide ImPREGNATION 
or Sruicon CARBIDE ARTICLES WITH METALS. 
Translated from the Russian “Ogneupory,” 
1957, No. 12. Available from Henry Brutcher, 
P. O. Box 157, Altadena, Calif. Price $6.60 
(HB 4504) 

Discusses gas-phase impregnation of sili- 
con carbide parts with metals 





SOLVAY SODIUM NITRITE 


Your iron and steel parts in process—of every size, 
shape and type—will resist corrosion if you treat 
them with Solvay® Sodium Nitrite. Dissolved in 
water in economical, low concentration, it coats 
the corrosion-free parts pictured above—striking 
contrast to the untreated, corroded mates. 

This easy-to-apply protection coats metal sur- 


Sodium Nitrite « Caustic Soda « Calcium Chloride * Chlorine © Chloroform 
Caustic Potash ¢ Potassium Carbonate «* Sodium Bicarbonate «* Soda Ash 
Ammonium Chioride « Methyl Chioride * Ammonium Bicarbonate ¢ Vinyl Chioride 
Methylene Chioride * Cleaning Compounds « Hydrogen Peroxide * Aluminum 
Chloride * Mutual® Chromium Chemicals * Snowflake® Crystals « Monochloro- 
benzene * Ortho-dichiorobenzene + Para-dichlorobenzene ¢ Carbon Tetrachioride 


lied | 
Chemical 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers ore located in major centers from coast to coast. 
Send export inquiries to Allied Chemical International, 40 Rector St., N. Y. 6. 


faces with an invisible gamma oxide film. Spray 
or dip it on in solution—ad4d it to circulating water 
systems—combine it with phosphates for greater 
moisture resistance. It also reportedly suppresses 
degradation in aluminum, tin, monel, copper and 
brass. 

Write for further information and a test sample. 


SOLVAY PROCESS DIVISION 

Allied Chemical Corporation 

61 Broadway, New York 6, N.Y. 

Please send me without cost: 

0 a. Test sample of Solvay Sodium Nitrite 

0 s. Booklet—“Sodium Nitrite for Rust and Corrosion 
Prevention”—SP-33A 


Name 





Position 
Company 
Phone 
Address 
City 

















Fer more information, turn to Reader Service card, circle No. 446 


MARCH, 1960 «+ 185 








meeting the challenge of 


THE STRENGTH 


. Extra T é 
’ crown ply Pons: 
“floats” between ange, 


Tapered “hat section” channel close 
- : ayers, adds 
illustrates fabrication advances. strength Q ec 


~ 


Fiberglass 
tube reinforce 
ment is stitched 

in before molding, 
adds strength 
at crucial 
radi 


~~ 


-_——_— 
- =o, 


.054” +.010” 


/ WEIGHT PROBLEM 


ee ee ee ee cee, 
-— ea, 


~ 


SS 

















DC-8 Floor Channels... 
Producibility: 
Swe Ow 


To provide Douglas DC-8 cabin floors 

with thermal insulation as wel! as high 
strength and minimum weight, Swedlow is 
producing an unusual type of supporting 
channel using matched die techniques. 
Solving the producibility problem called for 
new methods of fabricating complex 
laminates. Swedlow’s success is seen in 
this non-uniform cross section “hat” channel 
which replaces metal sub-flooring. 

The material is multi-ply fiberglass cloth 
impregnated with a high temperature 
epoxy resin system. A difficult tapered 
flange and extra reinforcement at key 
points increase strength. Swedlow quality 
control assures close tolerances and good 
physical properties up to 300°F. This 
development of Swedlow skills and materials 
holds promise in many applications requir- 
ing high strength-to-weight ratios, tem- 
perature resistance and precise fabrication. 
Write for technical bulletin. 

Please refer to Dept. 18 


SWEDLOW Inc. 


LOS ANGELES 22, CALIFORNIA 
YOUNGSTOWN 8. OHIO 


For more informetion, turn te Reader Service card, circle No. 440 
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(cont'd from p 16) 


Tungsten coatings are applied on metal by passing 
hydrogen and tungsten hexafluoride over an object to 
be plated in the ceramic cylinder shown at left. 


High Purity Tungsten Coatings 
Applied by Gas Plating 


High purity tungsten can easily 
be deposited on complex metal and 
nonmetallic parts by using a new 
gas plating technique. The method 
was developed by W. E. Reid and A. 
Brenner of the National Bureau of 
Standards, Washington, D. C. 

The NBS gas plating technique is 
similar to a method developed by 
the Bureau of Mines for forming 
tungsten into tubing and other shapes 
(see M/DE, Dec ’59, p 162). 
Properties, uses 

The Bureau says its new gas 
ylating technique can be used to 
‘oat rocket and missile nozzles, jet 
mngine parts, and wires. It can also 
ve used to fabricate simple and com- 
alex tungsten parts. 

Laboratory tests show that tung- 
sten deposited by gas plating is 
nonporous, and purer than com- 
mercial tungsten metal. Other tests 
show the deposit has a density of 
0.70 Ib per cu in., and a hardness of 
475 VHN. Tungsten deposited by 
gas plating is said to adhere well to 
molybdenum, copper, graphite and 
some ceramics, 

How process works 

The method, still under develop- 
ment, consists of passing a mixture 
of gaseous tungsten hexafluoride 
over a part to be coated. The part 
is heated to temperatures ranging 
from 570 to 1650 F. At temperatures 
over 1100 F, tungsten is extracted 


from the gaseous mixture and de- 
posited as pure metal on the hot 
part. Impurities pass out with ex- 
cess gas. (For more detailed in- 
formation on gas plating, see M/DE, 
Jan ’60, p 98.) 


Open-Cell PVC Foam 
Is Heat Sealable 


A heat sealable, open-cel] PVC 
foam is being supplied in produc- 
tion quantities by Highside Foam 
Products, Inc., 10 Colfax Ave., Clif- 
ton, N. J. 

A low density foam, it is said to 
be the only vinyl foam currently 
being produced by a_ continuous 
chemically blown process. The con- 
tinuous process is said to produce 
a foam of uniform quality. 

The material, called Hi-Vi, is said 
to have good resistance to humidity, 
sunlight, water and air. Because 
it can be compressed and heat sealed, 
the foam is well suited for use in 
quilted products and shaped cushions. 
It is currently available in the form 
of sheets in lengths up to 48 in. and 
in thicknesses down to % in. 

KEY NO. 608 





For more information on new mate- 
rials, note key number and circle it 
on Reader Service card. 


Electrical Insulations 
Announced at Meeting 


Three new developments in elec- 
trical insulating materials of par- 
ticular interest to designers and 
engineers were announced at the 
2nd Nationa] Conference on the Ap- 
plication of Electrical Insulation held 
recently in Washington, D. C. 

A fourth development, the an- 
nouncement by three companies of a 
low temperature curing silicone im- 
pregnating varnish, is covered else- 
where in this issue (p 194). 

1. Cyanoethylated kraft paper 

Cellulosic electrical insulation 
modified by a new “cyanoethylation” 
process is said to have excellent re- 
sistance to thermal degradation. In 
the new process cellulosic materials 
are treated in the raw pulp stage 
to replace hydroxyl groups with 
cyanoethyl groups. 

Dielectric properties of the new 
material are said to hold up for 
long periods under temperatures that 
would quickly degrade untreated cel- 
lulosic insulation. Thus, transform- 
ers insulated with the new material 
can be run at higher temperatures 
without shortening their lifetime. 

Information on the properties and 
uses of cyanoethylated kraft insula- 
tion was given in a paper written by 
J. C. Lesile, General Electric Co., 
N. L. Greenman, Rogers Corp., and 
H. W. Knudson, Hollingsworth & 
Vose Paper Co. 

Laboratory and field tests indi- 
cate that: 1) tensile strength re- 
tention of a cyanoethylated kraft 
insulation is 74% after aging 140 
days in oil at 300 F, compared to 
35% for rag paper insulation and 
14% for a standard kraft insula- 
tion; and 2) cyanoethylated kraft 
paper insulation aged in a sealed oil 
system with Formex wires increases 
wire life five to six-fold in the 300 
to 350 F range, compared to stand- 
ard untreated kraft insulation. 

The new electrical insulation is 
called Permalex. KEY NO. 609 
2. Solventiess silicone resin 

A new solventless silicone resin 
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“| you can 
‘imagine... 


Specity your construction requirements, we can create 
an ideal tailor-made answer in STAFOAM. 

This foamed urethane miracle material is as versatile 
as the human imagination. Rigid or flexible, film-thin or 
wall-thick, STAFOAM mixes strength and lightness in 
unusual proportions; resists ozone, weather, time; 
fabricates easily. 

Apply STAFOAM in its many varied forms to build, 
insulate, pad, reinforce, package or filter ...to cushion, 
dampen, float, or protect 

Behind STAFOAM and its limitless applications are 


the Freedlander Laboratories —the nation’s largest insti- 
tution devoted to urethane research and development. 
Years of specialization of polyurethanes, extensive 
modern facilities, and an outstanding record of problem- 
solving are at your disposal when you consider STAFOAM 
as a possible answer to your construction needs. 

For a new dimension in material technology, contact 
the Freedlander R & D Laboratories, American Latex 
Products Corp., or its branches. Specify product require- 
ments and/or material category. 


stafoam. 


made by AMERICAN LATEX PRODUCTS CORPORATION, Hawthorne, Calif. 


HEADQUARTERS FOR NEW IDEAS 


SAN FRANCISCO 


AAMERICAN LATEX BRANCHES: 


42 Gough St 


and the parent company, THE DAYTON RUBBER COMPANY, Dayton, Ohio 


OMAHA 
3304 N. 48th Ave. 


HOUSTON 
401 Velasco 


SEATTLE DALLAS 


2231 Sth Ave 1300 Crampton St 


For more Information, turn to Reader Service card, circle No. 443 
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was described by D. P. Huntington 
of Union Carbide Corp., Silicones 
Div., 30 E. 42nd St., New York 17. 

The experimental resin, called 
Y-2263, is said to have excellent 
thermal] stability (as measured ‘by 
elevated temperature craze resist- 
ance) combined with low viscosity. 

According to Huntington, a signifi- 
cant advantage of the new resin 
is its ability to be cured at temper- 
atures ranging from 250 to 300 F, 
compared to conventional silicone re- 
sins which require a curing temper- 
ature of 480 F. 

Huntington says the thermal shock 
resistance of Y-2263 is good. For 
example, a molded section of the 
material withstands 8 cycles be- 
ween —80 and 400 F before crack- 
ing occurs. Huntington says electrical 
properties of the resin remain fairly 


constant at temperatures between 
75 and 212 F. 

The new resin is expected to be 

used as a transformer impregnant. 
KEY NO. 610 
3. Heat stable organic polymer 

Glass fabrics coated with a new, 
heat stable organic polymer (com- 
position not revealed) show promise 
for use in high temperature elec- 
trical applications. The polymer is 
called MK by its developer, E. I. du 
Pont de Nemours & Co., Inc., Wil- 
mington, Del. 

Laboratory heat aging tests show 
that sheet insulation made of MK- 
coated glass fabric is capable of 
continuous operation at Class H 
(360 F) or higher operating tem- 
peratures. 

According to R. V. Einstman of 
Du Pont’s Fabrics & Finishes Dept., 


MK polymer has excellent radiation 
and solvent resistance. Dielectric 
strength of the material remains 
constant over the temperature range 
77 to 390 F. 

Einstman says the polymer may 
eventually be available in such varied 
forms as coated fabrics, wire enamel, 
varnish and fiber, thereby making 
possible a complete, chemically homo- 
geneous electrical insulating system. 

Sample lots of the polymer are 
available for testing. KEY NO. 611 





‘Polymorphous’ Polyethylene 
Makes Tough Packaging Films 


Three polyethylene 
resins have been introduced by 
Spencer Chemical Co., Dwight 
Bidg., Kansas City 5, Mo. They are 
sold under the tradenames Poly-Eth 
5305, 5365 and 5375. Density of each 
is 0.920 gm per cu cm. 

According to Dr. George Ham, 
plastics technical director, “Spencer 
has discovered a new process for 
producing ‘polymorphous’ polyethyl- 
ene which makes a general purpose 
packaging film with unusual strength 
and clarity.” 

The process produces a polyethyl- 
ene in which, according to Ham, the 
crystals formed during extrusion 
remain small to give excellent film 


film-grade 


clarity, and the degree of crystalliza- 
tion remains low to give high 
strength. 

Ham says crystallites (crystals 
produced in extruding polyethylene 
resin) remain small because the 
size of the crystal is restricted by 
an unusually large amount of highly 
branched or noncrystalline molecules. 

The completely disordered or 
random placement of the many small 
crystal elements in polymorphous 
polyethylene means that the film will 
not tear in straight lines. A balance 
of crystalline and noncrystalline 
molecular elements makes the film 
tough and impact resistant, accord- 
ing to Ham. KEY NO. 612 


‘Polymorphous’ film (left) passes the “softball drop test” (commercial 
standard TS-5438) in which a regulation softball is dropped from a distance 


of Plo 


ft onto a 1%-mil thick film to determine impact resistance. Conven- 


tional film (right) fails the test, the softball breaking through the film. 


Enameled Magnesium 
for Engine Parts, Signs 


A porcelain enameling system for 
magnesium has been developed by 
Dow Metal Products Co., Div of 
Dow Chemical Co., Midland, Mich. 

The producer says high tempera- 
ture engine parts, signs, building 
panels, cooking ware and home ap- 
pliances are possible applications 
for porcelain-enameled magnesium. 

Key to the new finishing system: 
a special surface pretreatment that 
permits the use of standard lead- 
oxide and lithium-phosphate porce- 
lain enamels on magnesium. 


Corrosion resistance 

According to Dow, porcelain 
enameled panels of magnesium 
AZ31B alloy have withstood 500 hr 
of 20% salt spray without corrosion. 
Panels with bared edges showed 
little edge corrosion. 

Panels exposed to exterior weath- 
ering in an industrial atmosphere 
showed no corrosion and no spall 
back from the bared edges after five 
months exposure. When the panels 
were heated to 800 F and immedi- 
ately quenched in cold water, no 
spalling resulted. 


Limitations 

Dow says the new finishing sys- 
tem cannot be used with magnesium 
alloys of high aluminum content or 
with alloys of high total alloy con- 
tent because these alloys contain low 
melting point eutectic. However, the 
system has been used successfully 
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with magnesium alloys of lower alu- 
minum content, the magnesium- 
thorium alloys, and the magnesium- 
rare earth metal alloys. KEY NO. 613 


Stainless Steel Strip 
Has Good Workability 


A new straight chromium stain- 
less steel strip is now available 
from Universal-Cyclops Steel Corp., 
Bridgeville, Pa. It is called Uniloy 
435. Big advantage of the strip is 
that it has better workability in 
bending and deep drawing operations 
‘han type 430 steel. Other proper- 
ties such as surface characteristics 
and corrosion resistance are said to 
be similar to those of type 430. 

The stainless strip, composition of 
which has not been revealed, sells 
for 42%¢ per Ib. KEY NO. 614 


Silicone Dielectrics for 
Low Temperature Use 


The Silicone Products Dept. of 
General Electric Co., Waterford, 
N. Y. has introduced two new sili- 
cone dielectric greases and a new 
silicone dielectric fluid. All three 
materials are designed for both low 
and high temperature applications. 
1. Dielectric fluid 

According to GE, the low tem- 
perature pour point of the dielectric 
fluid (<—120 F as determined by 
ASTM D97-47) makes it especially 
suitable as a dielectric in extremely 
low temperature applications. 

The material, called SF-85, is 
designed primarily as a dielectric 
fluid; however, it may be used as 
a special lubricant and as a heat 
transfer medium. Potential applica- 
tions for the fluid include its use 
as a dielectric in airborne equip- 
ment subjected to both high and 
low temperatures, and as a dielec- 
tric in transformers, capacitors and 
fluid-filled electronic assemblies. It 
also has potential use as a heat 
transfer medium in _ fluid-cooled 
electronic assemblies. KEY NO. 615 
2. Dielectric greases 

The two dielectric greases are 


PROPERTIES OF SF-85 





PHYSICAL PROPERTIES 
Viscosity 
Kinematic (77 F), cs 50 
Saybolt Universal (100 F).. 189 
Viscosity-Temp Coef* : 0.570 
Pour Point, F... 120 
Specific Gravity... 0.971 
Flash Point, F 600 
Specific Heat, Btu/Ib/°F 0.374 
ELECTRICAL PROPERTIES 
Dielec Str, kv. = 32.5 
Dissipation Factor (10° cps) 0.0001 
Dielec Const (10° cps) 2.75 
Vol Res, ohm-cm 1 x 104 








*Viscosity-temperature coefficient = 1 — (vise 
at 210 F/vise at 100 F). 


designed for use in applications 
subjected to both low and high tem- 
peratures ranging from —65 to 
400 F. Both are soft, workable sili- 
cone greases that are chemically 
inert and can be used over a broad 
PH range. 

SS-4005 is designed for general 
purpose electrical applications. Par- 
ticularly suited for aircraft, auto- 
motive and electronic applications, 
SS-4005 can be used as a corrosion 
inhibitor, water repellent seal, 
insulator, lubricant, and damping 
and heat transfer media. 

XS-4006 is said to be an ideal 
insulating material for use around 
copper wire and splices. 

KEY NO. 616 


Polyester Laminates 
Have Good Flexibility 


Two flexible polyester film prod- 
ucts have been introduced by Mica 
Insulator Div., Minnesota Mining & 
Mfg. Co., Schenectady, N. Y. for 
use in electrical and electronic de- 
vices. 

Laminated sheet: Lamicoid LPF-1 
is the name given to the company’s 
new laminated polyester sheet. It 
consists of two plys of 0.010-in. thick 
polyester film joined with a special 
bonding agent. The resulting sheet 
is said to have good flexibility, high 
heat resistance, excellent resistance 
to delamination, and good mechanical 
and electrical properties. The lami- 
nate can be cold formed or punched 
into a variety of shapes and forms. 
It is said to have excellent resist- 
ance to Freon 22 in sealed systems 
where no moisture is present. The 
laminate is presently being used as 
a U-shaped slot liner in motors. 

Copper-clad film: Designated Cu- 
Flex Lamicoid, the copper-clad poly- 
ester film is expected to be used as 
flexible printed circuits, cables and 
harnesses. It can be twisted or bent 
without delamination, according to 
the producer. The product consists 
of 1-0z electrodeposited copper foil 
bonded to either 0.002 or 0.005-in. 
thick flexible polyester film. 

KEY NO. 617 





New Ferroelectric 


They are also ferrimagnetic 


Scientists at the National Bureau 
of Standards, Washington 25, D. C., 
have discovered a series of ceramic 
materials that show simultaneously 
both ferroelectric and ferrimagnetic 
properties. The generalized composi- 
tion is a barium niobate containing 
any one of several rare earths plus 
iron oxide. The composition has a 
single-phase crystalline structure. 

According to R. S. Roth and P. H. 
Fang of the Bureau’s mineral prod- 
ucts laboratory, the presence of both 
rare earths and iron seems to be 
necessary for the material to show 
both properties simultaneously, They 
say the type of rare earth used in 
the composition has a substantial 
effect on the Curie point. 
Potential uses 

According to the Bureau, the 
barium niobate composition should 
find use in new electronic components 
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Ceramics 


where a coupling between dielectric 
and magnetic effects is desirable, 
or where a magnetic material having 
a high dielectric constant would be 
useful. 


Solid Film Lubricant 
Used at High Altitudes 


A new solid film lubricant—a cera- 
mic-bonded molybdenum disulfide 
composition—lubricates well at alti- 
tudes in excess of 100,000 ft. The 
lubricant, designated Lube-Lok No. 
1005, is now commercially available 
from Electrofilm, Inc., P. O. Box 
106, North Hollywood, Calif. 

According to the developer, Lube- 
Lok No. 1005 lubricates at temper- 
atures up to 700 F in the presence 
of not more than 1% free oxygen. 
Other materials, such as organic- 
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Firestone’s FR-S 1006 is a 
light-color, non-staining, 
easy-processing synthetic 
with a high pigment exten- 
sion capacity. It weds well 
with other rubbers or with 
resins and requires a mini- 
mum of expensive pigments. 


























Firestone offers you the largest, most complete line 
of polymers available, plus specially trained Tech- 
men to help you produce and market your products 
without obligation. Just write Firestone Technical 
Service, Dept. 27-2, Firestone Synthetic Rubber & 
Latex Co., Akron 1, Ohio. 


Copyright 1960, The Firestone Tire & Rubber Co., Akron, Ohio 


Fi restone 


SYNTHETIC RUBBER & LATEX CO. 


fs AKRON 1, OHIO te 
“304 MAKING THE BEST TODAY STILL BETTER TOMORROW ee 
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For more information, turn to Reader Service card, circle No, 477 
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NOW... 
STALWART 
PRODUCES 
SYNTHETIC 
RUBBER PARTS 


formulated 
with 


ff, - . 
ca ? * 


for unequaled resistance to 





OILS eCHEMICALS 
SOLVENTS e FUELS 
AND TEMPERATURES 
OVER 400°F. 


At last . . . a high-strength flexible material that 
resists the effects of corrosive fluids at tempera- 
tures over 400° F.! Viton . . . a newcomer to the 
synthetic rubber family . . . provides unparalleled 
resistance to many solvents, hydraulic fluids, lubri- 
cants, acids, bases and fuels . . . successfully with- 
stands ozone, weathering, and oxygen. Viton 
custom rubber parts are now being used in the 
automotive, aircraft/missile, petroleum, chemical 
and appliance industries. Now Stalwart’s modern 
plants are prepared to compound, mold, extrude, 
cut, calender and splice Viton parts to meet your 

*Viton Is @ exact specification . . . deliver them on schedule. 

mee Stalwart also fabricates rubber parts from Neo- 
prene, Hypalon, Hycar, Buna N and other syn- 
thetic rubbers. Injection molded plastic parts are 
available from Stalwart’s Plastics Division. Write 
for specific information. 


THE WORLD'S LARGEST PRODUCER OF 
SILICONE CUSTOM RUBBER PARTS 


TALWART 


RUBBER COMPANY 


For more information, turn te Reader Service card, circle No. 365 
192 * MATERIALS IN DESIGN ENGINEERING 


165 Northfield Rood + Bedford, Ohic 
Manviacturing facilities in Jesper, Georgie, 
Werren ond Bedford, Ohio 








bonded solid film lubricants, oil and 
greases do not lubricate well at high 
altitudes. 
High temperature lubricant 

Other work on solid film lubricants 
done by Electrofilm and discussed by 
Ralph E, Crump at the 1959 SAE 
annual meeting includes development 
of a solid film lubricant for use at 
temperatures above 1000 F. Crump, 
noting that molybdenum disulfide 
oxidizes at temperatures above 800 F, 
turned his attention to a solid film 
lubricant containing graphite, lead 
oxide and porcelain enamel as a 
binder. The wear life of the por- 
celain-enamel-bonded graphite-lead 
oxide composition was the best of 
six compositions studied. However, 
Crump says “. . . the compromise of 
graphite and lead oxide as a solid 
film lubricant will probably be 
abandoned in favor of a single solid- 
film lubricant in a binder.” 

KEY NO. 618 


Coatings, Pellets 
Indicate Temperatures 


Two companies have introduced 
new temperature indicating coatings 
and pellets for use on metals, glass, 
ceramics and plastics. According to 
the developers, the coatings can indi- 
cate temperatures over the range 
100 to 2900 F. 

;Tempil Corp., 182 W. 22nd St., 
New York 11 has introduced a tem- 
perature indicating coating for use 
on smooth surfaces such as polished 
metal, glass, plastics, etc., and on 
areas that are not readily accessible 
during heating. The coating, called 
Tempilaq, is designed for use over 
the range 113 to 2500 F. The com- 
pany has also introduced pellets for 
determining temperatures in the heat 
treating of large units. The pellets 
are useful at temperatures from 113 
to 2600 F. KEY NO. 619 

Curtiss-Wright Corp., Research 
Div., Quehanna, Pa. has introduced 
Thermocolor paints for use on metals, 





SOURCES of most engineering mate- 
rials can be found in the third edi- 
tion of M/DE’s Materials Selector 
reference issue, published last Octo- 
ber. Properties of all materials are 
also given. 














Allegheny Stainless 
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Easy-to-form metals 
with high strength up to 1000 F 


AM 350 and AM 355, precipitation hardening stainless 
steels by Allegheny Ludlum have many advantages for 
designers of missiles and supersonic aircraft in solving 
space age problems. 


Among their many desirable properties, AM 350 and 
AM 355 combine high hardness and strength and stabil- 
ity up to 1000 F and yet possess good ductility. They 
are easy to form in the annealed condition. 


They can be spun, drawn, formed, machined and brazed 
or welded using normal stainless steel procedures. 


ALLEGHENY 


Both steels have excellent corrosion resistance and good 
resistance to stress corrosion and oxidation at higher 
strength levels. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier 
sections, is available commercially in forgings, forging 
billets, plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, “AM 350 and AM 
355.’’ Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. bo 


LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
For more information, turn te Reader Service card, circle No. 468 
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IF PHENOLICS CAN DO IT, PLENCO CAN PROVIDE IT 
AND DOES—FOR AMPHENOL 


connectors provide 
vital links to tomorrow, 


with 
the help of 


phenolic molding compounds 


IN MISSILES, in aircraft, in communications, 
computers, and other electronic equipment, all 
important connectors “hook up’”’ to keep energy 
on the go. They have to be molded of materials 
that can stand up to high heat, extreme cold, 
rough handling. 

Amphenol Connector Division of Amphenol- 
Borg Electronic Corporation, leading U.S. pro- 
ducer of these electromechanical components, 
finds the answer in the broad selection of Plenco 
general-purpose molding materials. 

Plenco 300 G.P., for one. Developed for the 
widest range of applications and conditions, 
and specified for Amphenol connectors used by 
the radio, television, and electronics industry, 
as well as the military in testing apparatus and. 
transmitting/receiving equipment. To them, 
Plenco 300 G.P. assures topmost electrical, 
mechanical, and physical properties. 

Ready-made or specially-made, Plenco 
phenolic molding materials have the answer to 
your product or production requirements. Call 
on us at any time. 


PLASTICS 
‘ENGINEERING COMPANY 


Sheboygan, Wisconsin 





glass and ceramics. The paints are 
said to indicate temperatures over a 
range of 100 to 2900 F. Some 
Thermocolor paints undergo one 
change, others several changes, in 
color. The developer says these color 
changes are not merely slight altera- 
tions in shade. Most of the color 
changes are permanent; thus tem- 
perature observations can be made 
at any time after the conclusion of 
the test. KEY NO. 620 


Silicone Varnishes 
Cure at 300 F 


Class H transformers and other 
electrical equipment, which are im- 
pregnated with silicone varnishes, 
can now be processed on equipment 
designed for lower-temperature-cur- 
ing Class A and B varnishes. 

Reason: development of three new 
silicone varnishes that cure at 300 F. 
This cure temperature is said to 
be 120 °F lower than that previ- 
ously required for Class H silicone 
varnishes. 

No. 980 is the name given by Dow 
Corning Corp., Midland, Mich. to 
its new silicone impregnating var- 
nish. The developer says the varnish 
meets AIEE (American Institute of 
Electrical Engineers) requirements 
for use in 430 F (220 C) systems. 

The varnish is also said to have 
greater heat stability than any 
other varnish. It has good moisture 
resistance, and good resistance to 
corrosive environments. Run-off is 
said to be substantially lower for 
the new varnish than for other 
varnishes. KEY NO. 621 

No. SR-220 is the name of the 
new silicone varnish produced by 
General Electric Co., Silicone Prod- 
ucts Dept., Waterford, N. Y. GE 
says its varnish has good heat life, 
good tank stability, and excellent 
shelf life. 

Tests show that SR-220 varnish 
has a_ significantly higher initial 
dielectric strength than conventional 
silicone impregnating varnishes. 
This high dielectric strength is said 
to remain relatively constant after 
heat aging 39 days at 480 F. Accord- 
ing to GE, conventional silicone var- 
nishes decrease substantially in 


Serving the plastics industry in the manufacture of high grade 
phenolic molding compounds, industriai resins and coating resins. 
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dielectric strength after aging at 


















































This thing wouldn't run when we plugged it in, 
BUT, WE’D LIKE TO SEND YOU THE PIECES* 


. to introduce you to parts made from superior 
Glidden Resistox Metal Powders. 

You may find that metal powder parts similar to 
these, or perhaps in entirely different form, can mean 
substantial savings in manufacture of your products. 

Glidden Resistox Metal Powders are prepared by a 
special process which removes ai/ soluble salts, result- 
ing in pure, stable powders for highest finish, appear- 
ance and performance characteristics. 

Glidden is the world’s largest blender and can pro- 
duce up to 30,000 pounds of powder in a single batch 


—an important factor in complete uniformity of mass- 
produced parts. 

As a leading supplier of metal powders, Glidden 
works closely with parts producers. This places the 
combined training and experience of several staffs of 
metallurgists and technicians at your disposal. 





*Write on your letterhead for sample parts package 
and further information on powdered metal products. 











RESISTOX METAL POWDERS 


The Glidden Company 


Chemical Divisions, Metais Department 


COPPER POWDER « LEAD POWDER ¢« TIN POWDER oe 
CUPRIC OXIDE e CUPROUS OXIDE 


BRASS POWDER + ALLOY POWDER > 
* CUPROUS SULFIDE « CUBOND COPPER BRAZING PASTE * COPPER PIGMENT 


Hammond, indiana 


For more information, turn to Reader Service card, circle No. 323 
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FILTER POWDER 


HERE'S A HELPFUL AND 
CONVENIENT REFERENCE SOURCE 


for COMPARATIVE SPECIFICATIONS 
CHEMICAL ANALYSES 
MINIMUM PHYSICAL PROPERTIES 


...Clearly charted in SHENANGO’S new Bulletin No. 157 


This invaluable chart of nonferrous alloys centrifu- 
gally cast by Shenango is readily available upon 
request. For your free copy, write to this publication 
or the Centrifugally Cast Products Division, The 
Shenango Furnace Company, Dover, Ohio. 


Ala if KA Aa. 


COPPER, TIN, LEAD. ZINC BRONZES ALUMINUM AND MANGANESE BRONZES 
MONEL METAL + NI-RESIST - MEEHANITE METAL - ALLOY IRONS - DUCTILE IRON 


CENTRIFUGAL 
CASTINGS 


For more information, turn to Reader Service card, circle No. 410 
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Run-off of Dow Corning’s new sili- 
cone varnish (right) is significantly 
lower than that of conventional sili- 
cone varnish (left). 


the same time and temperature. 
KEY NO. 622 

No. XR-622 is the name given by 
Union Carbide Corp., Silicones Div., 
30 E. 42nd St., New York 17, to its 
silicone varnish. 

According to the producer, the 
varnish has good thermal stability, 
low weight loss at high temper- 
atures, and good resistance to mois- 
ture and corrosive atmospheres. 

Carbide’s XR-622 varnish is han- 
dled as a 60% solids solution; other 
silicone impregnating varnishes are 
handled as 50% solids. The higher 
solids give good resin build, and per- 
mit impregnation of electrical ap- 


paratus in a single dip. 
KEY NO. 623 


Fast Drying Primer 
Stops Rust Formation 


A topcoat can be applied almost 
immediately over a new rust-proof- 
ing primer that air dries to a hard, 
impact resistant coating in 15 min. 
Conventional rust-proofing primers 
usually require a 1 to 3-day drying 
period before a topcoat can be 
applied over them. 

The rust-proofing paint was devel- 
oped by Consolidated Chemical & 
Paint Mfg. Co., Inc., 456 Driggs 
Ave., Brooklyn, N. Y. It is called 
Jet-Dri. 

According to the developer, a 
specially formulated pigment in the 
paint prevents rust from forming 
on steel and iron by reversing the 
normal electrogalvanic action that 
usually oxidizes unprotected iron 
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ogy, Steels 
Latrobe’s know-how SS Wp ee . 
guarantees reliability ) 


Production know-how gained in mak- 
ing highest quality tool and die steels 
gives Latrobe an advantage in pro- 
ducing VAC-ARC (consumable vac- 
uum melted) steels to meet critical 
design requirements. VAC-ARC 
Steels possess unusual cleanliness, 
improved ingot structure, and supe- 
rior mechanical properties. 


Compare! 


VAC-ARC TYPICAL TRANSVERSE TENSILE PROPERTIES 
(8” square billet of Dynafiex) 


Grades Available... . ines Z 
Mid-Radius Center 








ern ae T $ aah pas 

} * Property 

APPLICATION TYPE GRADE NAME ae Air Melt | Vac-Arc | Air Melt | Vac-Arc 
t sp 
ae, } | i 

| High Temperature A-286 Pandex Fi | Tensile Strength (psi) 285,000 | 287,000 | 285,000 | 285,000 


M-50 MV-1 | Yield Strength .2% (psi) | 250,000 | 252,500 245,000 | 250,000 


| Bearings f 


| 52100 Regent = =| Elongation % | €) 26 8 
| Aircraft & Missile | H-11 Dynaflex vA Reduction of Area % | 10 | 25 | 3 24 


Call your Latrobe representative . . . or write for literature. 




















Metolrastens / LATROBE STEEL COMPAN 


LATROBE, PENNSYLVANIA e 


BRANCH OFFICES and WAREHOUSES: 

BOSTON * BUFFALO + CHICAGO « CLEVELAND « DAYTON « DETROIT 
HARTFORD * LOS ANGELES « MIAMI * MILWAUKEE ¢ NEW YORK 
PHILADELPHIA + PITTSBURGH + SAN LEANDRO «+ TOLEDO 


*Latrobe's Trade Name for Vacuum Consumabis Biectrove Melting 


+e; 


ee ACS ie aun < ‘ 
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dd New Spatkle 
: YOUR Product! 


MIRRO-SRITE 


METALIZED 
MYLAR* 


LOOKS AND LASTS LIKE METAL! 
There are ways that you 
an use MIRRO-BRITE metalized 
“Mylar and at little cost 
Choose from a large assortment 
in plain or embossed 
patterns with 
adhesive .backing 


ountless 


of colors 


pressure sen sitive 


MIRRO-BRIT 


available in ¢ 
tinuous f st-te 
sneet sizes or die 


Jt to any shape you 





| 
| 
ae | 
| 
| 


‘COATING! 
PRODUCTS, INC. , | 
i DEPT. MDE 101 W. FOREST AVE. ENGLEWOOD, N.J. 


{PIONEERS in METALLIZED MATERIALS! 9 


i Manufacturers of Mirro-Brite “Mylar,” ] 
Acetate, Polystyrene and Butyrate. 
sek ee ee a Se ee ee lel a 
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and steel when in contact with air. 
In addition to iron and steel, the 
paint can be applied over wood, 
plaster and other porous materials. 
It is said to be resistant to most 
acids, alkalis, alcohol and boiling 


water. KEY NO. 624 


Two Silicone Rubbers 
for Wire Insulation 


Silicones Div., Union Carbide 
Corp., 30 E. 42nd St., New York 
17 is offering two new types of low 
shrink silicone rubbers for cable 
and wire insulation. 

K-1347 is described as a premium- 
grade material with superior physi- 
cal and electrical properties. It can 
be continuously vulcanized on con- 
ventional equipment with either 
steam or hot air. It is supplied in 
sheet form. 

K-1357 is said to be a moderately 





Beryllium oxide ceramic — The 
vacuum tube envelope shown here 
is made out of a new beryllium 
oxide ceramic specially processed for 
such applications. The material is 
said to be vacuum-tight and free 
of outgassing. It has a _ surface 
especially well suited to metallizing. 
The ceramic was developed by 
National Beryllia Corp., 4501 Dell 
Ave., North Bergen, N. J. Called 
Berlox EM, the material is avail- 
able in the form of rods, tubes, 
cylinders, and bulk shapes such as 
blocks and plates, plain or machined 
to specifications. KEY NO. 625 
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Aluminum cans for 
electronic applications 

are cast accurate, smooth 
and pressure tight by 

the unusual foundry methods 


of Morris Bean & Company, 


Yellow Springs 1, Ohio. 


aluminum 
magnesium 
ductile iron 


foundries 


For more information, circle No. 401 





stitching 
together 
a giant 
radome 


Radome designed and built by Long Sault 
Woodcraft Limited, St. Andrews East, Quebec, 
for the United States Air Force RADC. 


Radar antennae along the upper perimeter of North 
America’s defense system are enclosed by protective 
domes which stop ice, snow, and gales up to 150 mph. 

This precisely engineered pattern of fiberglass 
panels is erected quickly and surely, under the most 
adverse field conditions, using recessed Simmons 
DUAL-LOCK fasteners. 


DUAL-LOCK is ideally adapted to panel fastening 
for military shelters, demountable shipping contain- 
ers, aircraft cowlings and guided missiles. 


Features: 

e High load characteristics. The standard No. 1 
DUAL-LOCK withstands 2500-lb. tension, and with 
modifications, tension loads of 7000 Ibs. and over. 

e Double-acting take-up provides great closing pres- 
sure, with minimum pressure on operating tool. 


Looking upward from the inside of the world’s largest 
stressed skin sandwich radome built of translucent fiberglass panels, 
securely joined by hundreds of DUAL-LOCK fasteners. 


e Positive-locking. Trigger action insures fully open 
and fully closed positions. 

e Vibration-proof and impact-proof. Will not acciden- 
tally unlock or loosen. 

Write for catalog #1257. Complete specifications, 

drawings, details of DUAL-LOCK and other Simmons 

Fasteners with unlimited money-saving applications. 


x ~. 


SININONS FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 


QUICK-LOCK ° SPRING-LOCK ° 


DUAL-LOCK 


See our catalog in Sweet’s Product Design File 


ROTO-LOCK °« LINK-LOCK . HINGE-LOCK. 
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Tape recorder 
flywheel demands 


ULTIMATE 
Th 


BALANCE 


V@ adap 
by 


DIE CASTING 


Sometimes it takes a design engineer or a die caster 
to appreciate a part. 

Take this flywheel for a well-known tape re- 
corder. Few applications demand such exactness 
in balance. Improper weight distribution in the 
casting would insure improper recording. 

Yet, by its own method, Twin City Die Castings 
delivers flywheel after flywheel in proper balance. 

Sometimes a job demands die casting plus an 
imaginative application of the process. 

When you have a part that calls for both die cast- 
ing and imagination, call or write Twin City Die 
Castings, first die caster in the upper midwest. 


---only DIE CASTING can 


cut your costs /“ offer such flexibility 
provide such accuracy 


L sadtig Dit Catt wt the tgper Midlwe 
TWIN CITY DIE CASTINGS CO. 


3351 TALMADGE AVE. S. E. e MINNEAPOLIS 14, MINN. e PHONE Mi 6-7528 


esearch ; 
paarsSioasew 
For more information, turn to Reader Service card, circle No. 469 
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priced material with good electrical 
and physical properties. It is avail- 
able in coiled strips for direct feed 
to an extruder. It can be cured in 
either steam or hot air. KEY NO. 626 


Metallized Paper May 
Compete with Foil 


Economical, vacuum deposited alu- 
minum coatings on paper are be- 
ginning to appear and will be in 
general use within two years, says 
K. C. Taylor of F. J. Stokes Corp., 
Philadelphia 20. Taylor, speaking at 
a recent TAPPI (Technical Assn. 
Paper & Pulp Industry) meeting, 
says a low cost method of precoating 
paper to reduce out-gassing and to 
provide a smooth base for the alumi- 
num coating still has to be developed. 

The goal is to produce a metallized 
paper product with the approximate 
reflectivity of laminated aluminum 
foil at 60% of the cost of aluminum 
foil. This product would maintain 
the many advantages of an all paper 
product. 

Taylor says promising precoatings 
now being evaluated include com- 
pletely stable lacquers and plastics 
films. One big drawback with plas- 
tics films, says Taylor, is the fact 
that the films alter ink reception, 
machine folding and weight yield. 
He says specialized clay coatings 
will have to be used as a base for 
metallized coatings if extensive print- 
ing is going to be accomplished on 
metallized paper. KEY NO. 627 


Black Glass Protects 
Semiconductor Devices 


A scratch-resistant black glass 
that is impervious to light has been 
designed for enclosing light sensitive 
silicon semiconductor devices. The 
glass is said to filter out virtually all 
wavelengths of the ultraviolet, vis- 
ible and near-infrared spectrum. 

The glass was developed by Corn- 
ing Glass Works, Corning, N. Y. It 
is called Code 9361. 

According to Corning, the glass 
has physical properties similar to 
those of standard clear glass now 
used for enclosing semiconductor de- 





another ORMICa first! 


Formica FF-60 | 


. 


NEMA G-5 


] 
t 


1000 


Formica FF-60, new glass melamine laminated plastic designed to 

FF-60 Electrical Properties rs) meet the new Mil Specs for type GME, retains many times the 
bee dielectric strength of NEMA G-5 after prolonged — to mois- 

ture! It also offers superior craze resistance and excellent heat-, arc- 


Dielectric strength at and fire-resistance. 


It is well suited for use in circuit breakers, switch bases, in 
shipboard power generation and distribution systems — and in similar 
Cond. A military and commercial applications requiring the most dependable 

electrical insulation in moist conditions. 
Cond. 048/50 Test FF-60 yourself. Write for free sample and data sheet. 
Formica Corporation, a subsidiary of American Cyanamid, 4550 


Insulation resistance, (96/35/90, : 
megohms 20,000 he Spring Grove Ave., Cincinnati 32, Ohio. 


(step by step) v/mil 


FF-60 parts fabricated better, faster — 24 hours in some cases ... by 
your local Fabricator of Industrial Formica laminated plastics who ORMICA 
also stocks FF-60 and other standard sheets for immediate delivery. Sem sy 


Consult telephone directory, SWEET’S Product Design File, Thomas’ 
Register or McRae’s Blue Book for the FIF fabricator nearest you. ao 


a product of 
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Available Now!! 
Reprints of 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Mant¥als have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 

The price is right! Only 35¢ for each reprint; 4o¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
you want. FOREIGN ORDERS MUST BE ACCOMPANIED BY 
PAYMENT! 

Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00* per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


Mechanical Tubing 
Joining & Fastening Plastics 
Aluminum Alioy Castings 


Y Quantity @ 35¢ each 


Engineering Coppers 

Clad and Precoated Metals 
Wrought Non-Leaded Brasses 
Short Run Press Formed Parts 
impact Extruded Parts 

Nodular or Ductile Cast Irons 
New Stainiess Steels 

Foam Plastics 

Electropiated Coatings 
Materials for Electrical Contacts 
Gray lron Castings 

How to Select and Specify Glass 
Nickel Silvers 

Hard Coatings and Surfaces 
Selecting Plastics Laminates 
Hot Forged Parts 

Solid Electrical Insulation Materials 
Fiuorocarbon Plastics 
Magnesium and Its Alloys 
Conversion Coatings for Metals 
Titanium 

Materials for Gears 


Thermal Insulation Materials 

New Developments in Ceramics 
Designing with Heat Treated Steels 
Porcelain Enamels, Ceramic Coatings 
Paper as an Engineering Materia! 
Designing Metal Stampings 

Sleeve Bearing Materials 

Sheet Formed Plastics Parts 

How to Select a Stainless Stee! 
Engineer's Guide to Plastics 

Organic Coatings for Metal Products 
Designing with Metal Powder Parts 
Physical Properties & Tests 

Industrial Textiles 

Materials for Springs 

Adhesive Bonding 

Die Castings 

impact Thermoplastics 

Material for Gaskets—Packings—Seals 
New Welding Processes 

Structural Reinforced Plastics 
Inexpensive Coatings for Metal Parts 


Guide to Materials Standards & Specifications—PRICE 75¢ 


Name 
Company 


Street 


Title 


Zone State 


Yes, I am a subscriber to MATERIALS IN DESIGN ENGI- 
NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 
.issue. Upon receipt of your invoice, I will pay 


$4.00 for a year's supply 


*Foreign subscriptions—$4.80. 
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Beads and cases made of black 
glass are used to protect silicon semi- 
conductor devices against light. 


vices. It has a coefficient of thermal 
expansion of 51 x 10-7 per °F, a 
softening point of 1250 F, an anneal- 
ing point of 925 F, and a strain 
point of 850 F. 

The new material is supplied in 
the form of beads measuring 0.053 
in. o.d. by 0.023 in. i.d., and in the 
form of cases measuring 0.095 in. 
o.d. by 0.060 in. i.d. Tolerances for 
both beads and cases are +0.002 in. 

KEY NO. 628 


Bright Copper Plating 


A new bright copper plating proc- 
ess, called Copper-Lume, is said to 
have the following advantages: 

1. Smooth, bright deposits over 
wide temperature and current den- 
sity ranges. 

2. Good metal distribution. 

3. Easy-to-operate bath. 

The copper plating process was 
developed by Hanson-Van Winkle- 
Munning Co., Church St., Matawan, 
N. J. KEY NO. 629 


SBR Rubber Cures 
Fast, Resists Abrasion 


Goodrich-Gulf Chemicals, Inc., 
3121 Euclid Ave., Cleveland 15 has 
developed a new, fatty-acid-emulsi- 
fied, cold-type SBR rubber called 
Ameripol 4600. 

According to the developer, the 
new synthetic rubber cures faster 
and has less tack than conventional 
type 1502 SBR rubber. Tests show 
Ameripol 4600 has higher modulus 
than 1502, but is equal in abrasion 
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, turn to R 
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B&P Precision Cabinets and Consoles for 
Missile System Ground Support Equipment 


Cabinets and consoles for electronic and fire control 
equipment are important elements of ground sup- 
port equipment in every missile and radar system. 


For many years B & P has made cabinets for Nike 
and other missile systems. These precision cabinets, 
of magnesium or aluminum, are made as arc-welded 
assemblies. Special techniques have been developed 
to prevent distortion during welding. Every cabinet 
is stress-relieved after welding. 


Of the thousands of cabinets and consoles built by 
B & P, all have been held to close dimensional 
precision. 


When you need lightweight electronic cabinets and 
consoles, think first of B & P, the most experienced 
builder of precision light metal electronic ground 
support equipment cabinets. For more complete 
details, write to B & P, Detroit. 


BROOKS & PERKINS, INC. 
1916 W. Fort Street Detroit 16, Michigan 
Offices in Washington and New York 
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Quotations without obligation. 
Engineering stoff available for consultation. 


Write for free brochure— 


FLOAT & MANUFACTURING CO. 


2271 Smead Avenue Toledo 6, Ohio 
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Effects of 
RADIATION 
on Materials 


Edited by J. J. HARWOOD, U. S. Office of Naval 
Research; HENRY H. HAUSNER, Consultant to 
The Martin Co.; J. G. MORSE, Nuclear Div., The 
Martin Co.; and W. G. RAUCH, U.S. Office of 
Naval Research 


The changes that radiation produces in metals, 
ceramics, aie and a wide variety of other mate- 
_ a rials are oroughly covered in this momentous new 
31850 book. It contains the papers delivered at the radia- 
tion effects colloquium jointly sponsored by the Office 
of Naval Research and The Martin Company at 

Johns Hopkins University in March 1957. 


Twelve leading authorities analyze the results of their own actual experi- 
ments with various materials. Solid state physicists classify fundamental and 
qualitative effects according to type. Metallurgists and chemical engineers 
make a quantitative evaluation of radiation effects on physical properties. The 
book also includes current concepts of radiation effects and discusses experi- 
mental approaches to radiation studies. 

The outstanding authorship, and the subject’s timeliness and importance 
establish this book as a milestone in technical literature. An extensive bibliog- 
raphy brings together the enormous amount of literature on the subject from 
every part of the world. 


CONTENTS AND CONTRIBUTORS: 

Defects in Solids and Current Concepts of Radiation Effects—G. J. DIENES, Brookhaven 
National Laboratory. 

Experimental Approaches to Radiation Studies—Radiation Sources and Desimetry—J. C. 
WILSON, Oak Ridge National Laboratory. 

Radiation Effects on Physical and Metallurgical Properties of Metals and Alloys—E. S. 
BILLINGTON, Oak Ridge National Laboratory. 

Influence of Radiation Upon Corrosion Behavior and Surface Properties of Metals and 
Alloys—M. SIMNAD, General Atomics. 

Effects of Radiation on Electronic and Optical Properties of Inorganic Dielectric Materials— 
R. SMOLOCHOWSKI, Carnegie Institute of Technology. 

Effects of Radiation on Semiconductors—H. Y. FAN and K, LARK-HOROVITZ, Purdue 
University. 

Cores, Liquid Coolants and Control Rods—C. E. WEBER, General Electric Co. (Knolls 
Atomic Power Laboratory). 

Moderators, Shielding and Auxiliary Equipment—G. R. HENNIG, Argonne National Lab- 
oratory. 

Experimental Techniques and Current Concepts—Organic Substance—M. BURTON, Uni- 
versity of Notre Dame. 

Effects of Radiation on Behavior and Properties of Polymers—A. CHARLESBY, Tube In- 
vestments Ltd., Cambridge, England. 

Kinetics of the Gamma-induced Graft Copolymerization of Vinyl Acetate to Teflon—A. 
J. RESTAINO, Nuclear Div., The Martin Co. 

Bibliography—H. FRIEDEMANN. 


Examine It Free for 10 Days 
MAIL THIS COUPON TODAY! 


REINHOLD PUBLISHING CORPORATION 
Dept. M-611, 430 Park Avenue, New York 22, N. Y. 


Please send me a copy of Errecrs oF RaDIATION ON Mareriats for Free 
Examination. After 10 days, I will send you $10.50 plus shipping costs or I will 
return the book and owe nothing. 


NAME 
ADDRESS 
CITY & ZONE ; STATE 


SAVE MONEY: Enclose $10.50 with order and Reinhold pays al! shipping costs. Same return privilege 
Please add 3% sales tax on N.Y.C. orders. DO NOT ENCLOSE CASH! 
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PROPERTIES OF SBR 
RUBBERS COMPARED: 





Type=> 1502 | 4600 





Tensile Strength, psi 3065 3090 
Elongation, %...... 775 740 
Modulus (300 %), psi 540 630 
Hardness (Shore A) 58 60 
*Stocks reinforced with 40 parts (per 100 


parts rubber) channel black, and cured 50 
min at 292 F. 








resistance, rebound and hysteresis. 

The new material is expected to 
be used in sponge, household goods, 
white sidewalls, floor tile and 
shoe soles. KEY NO. 630 


Tough Urethane Film 
Resists Abrasion, Ozone 


A new urethane film is said to 
be three to five times stronger than 
other materials commonly used for 
films. It is also said to be practically 
unaffected by ozone, and to resist 
abrasion better than steel. 

The material used in the film, 
Estane VC, was introduced recently 
by B. F. Goodrich Industrial Prod- 
ucts Co., Div. of B. F. Goodrich 
Co., Akron, Ohio (see M/DE, May 
69, p 168). 

Estane VC is described as a tough, 
resilient urethane elastomer that 
snaps back like rubber yet, unlike 
rubber, can be used without vul- 
canization. 

Potential uses 

A large potential use for the film 
might be unsupported, flexible gas 
tanks, says J. C. Richards, vice 
president of the company’s In- 
dustrial Products Div. He says that 
the use of the film for gas tanks 
could inspire major changes in auto- 
mobile design. For example, a sack- 
like tank could be made to conform 
to any open space in a car, even 
under the fenders. Total car weight 








DON’T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don’t miss an issue. 
Be sure to include your new postal 
zone number. 














can solve your SILICONE 
RUBBER parts problems, too... 


Molded from various formulations of silicone 
rubber, these industrial rubber parts were 
compounded to meet the design engineer’s 
specifications precisely. They are components 
of various products from home appliances to 
super-sonic planes, and are typical of the work 
we do here at Colonial Rubber Company. Check 
us today on your molded rubber parts require- 
ments. We regularly compound silicone rubber 
parts for: 

Heat Resistance 

Cold Resistance 
Chemical Resistance 
Dielectric Properties 
Strength Combinations 


up to 600 deg. F. 

down to —135° F. 
over 600 deg. F. range 

as required 

shear, tensile, 

elongation 


Whether you need compound development, 
parts production or both, contact us. We have 
a long background of industrial rubber experi- 
ence, plus complete laboratory and production 
plant facilities to meet your “toughest” rub- 
ber parts requirements quickly, dependably 
and economically. 


Write for our brochure... 


Contains complete, illustrated details on 
Colonial’s custom rubber compounding 
and molding service. No obligation. 


1533A-1 


OLONIAL RUBBER CO. 


RAVENNA, OHIO 


For more information, turn te Reader Service card, circle No. 373 
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TITANIUM...COMING OF AGE! 


Titanium powder now economically formed into 
strong, lightweight, corrosion-resisting parts 


a 
liteniou has entered still another 
fabricating field . . . powder -metal- 
lurgy ... that adds to its growing use- 
fulness in the chemical, processing, 
and other industries. 

Today you can design titanium 
parts to be formed by powder metal- 
lurgy techniques that combine 
strength, purity and corrosion resist- 
ance equal to wrought titanium. 
Close tolerances permit a minimum 
of machining on contacting surfaces; 
none on non-contacting surfaces. An 


The terms “‘Electromet”™ and “Union Carbide” are registered trade marks of Union Carbide Corporation. 


example is the chemical valve seat, 
above, made by Clevite Corporation 
of Cleveland, Ohio. 

Finished parts weighing from less 
than an ounce up to many pounds are 
being produced. Shape can range 
from simple gear or cam blanks to 
complex pieces with wide variation 
in cross-section. Titanium powder 
metal parts compare favorably in cost 
with wrought and machined parts. 

To learn more about the growing 
use of titanium powder metallurgy 


for corrosion-resisting, light, strong 
parts, write us. Union Carbide Metals 
Company, Division of Union Carbide 
Corporation, 30 East 42nd Street, 
New York 17, N.Y. Jn Canada: Union 
Carbide Canada Limited, Toronto. 


UNION 
foe i-iieia METALS 


Electromet Brand Ferroalloys 
ard other Metallurgical Products 


For more information, turm to Reader Service card, circle No. 437 
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and production costs could be low- 
ered by eliminating the manufac- 
turing operations necessary in mak- 
ing metal gasoline tanks. 

Richards explained that the plas- 
tic film is unaffected by gasoline 
and other petroleum products. The 
thin, tough material not only lends 
itself to stitching, but also can be 
sealed to itself electronically or by 
heat sealing to form a leakproof 
cell. Experimental tanks have al- 
ready passed rigid tests, according 
to Goodrich. 

Other potential uses for the film 
include coated fabrics, electrical in- 
sulating tape, unsupported upholstery 
film, awnings and tarpaulins, luggage 
covering, bathing caps, and gloves. 
(For more detailed information on 
the properties and uses of solid 
urethane elastomers see M/DE, 
Oct ’59, p 92.) KEY NO. 631 


Other News... 


. High-Pressure Gas Cylinder, 3%” D. x 187%” 
. High-Pressure Gas Cylinder, 3%” D. x 76" 
. Jato Motor 

. Jato Shells to 20” D. x 60” 
. Falcon Rocket Motor Case 


Metals 

>» A high purity indium ingot is 
available in 10 and 100-troy-oz sizes 
from High Purity Metals, Inc., 340 


Hudson St., Hackensack, N. J. Three 
ranges of purity are available: Type 
A (99.9%), Type B (99.99%), and 
Type C (99.999%). KEY NO. 632 


> Olin Mathieson Chemical Corp., 
460 Park Ave., New York 22 has 
added heat treated aluminum sheet 
to its product line. KEY NO. 633 


>» Carbon and low alloy stainless 
steel wires are being wound into 
porous, hollow cylinders and cones 
for use in fluid filtration. The 
porous metal shapes, called Poroloy 
CS, are available from Bendix 
Aviation Corp., Filter Div., 434 W. 
12 Mile Rd., Madison Heights, Mich. 
The filters can be used in moder- 
ately corrosive atmospheres at 
temperatures up to 400 F. KEY NO. 634 


Plastics 

>» An extruded, medium impact 
styrene sheet for use in lighting 
fixtures and indoor displays is being 
marketed by Cadillac Plastic & 
Chemical Co., 15111 2nd _ Ave., 
Detroit 3. The light-stabilized sty- 
rene is supplied in flat and corru- 
gated sheets. KEY NO. 635 


> Clear polyester sheets in thick- 
nesses up to % in. are now avail- 





. Jato—approximately 9” D. x 30” 


Specify seamless, cold drawn parts 
for reliable rocket motors and cases 


Rocket and missile components made 
the Hackney cold drawn way are in- 
herently reliable. Seamless design 
eliminates longitudinal welds. The 
cold drawing process tends to reduce 
stress risers and notch sensitivity. 
Hackney forming methods produce 
strong, lightweight, seamless units 
with smooth, clean surfaces, consis- 
tently uniform sidewalls. Unit 
weights can be closely controlled. 
Performance reliability is built in. 
Hackney methods offer designers 
plenty of latitude. Units can be made 


in sizes from | quart to 100 gallons. 
Diameters range from 3” to 32”. 
Lengths may be from 4 to 5 times the 
diameter, or up to 110’. Wall thick- 
nesses—.050” to .670”. Working 
pressures—up to 600 psi in larger 
diameters, 6000 psi in smaller diam- 
eters. And our dies and mandrels can 
form your components in steel, mag- 
nesium, nickel, the new ultra-high 
strength stainless steels, hot work 
tool steels, molybdenum or titanium. 

For complete information write to 
the address below. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products Since 1902 


1442 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


For more information, turn to Reader Service card, circle No. 465 
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THE NATIONAL SCENE 


“Where can flame-retardance improve your product; 
make it safer... function better...or sell faster?” 


Choose from 11 National Materials—in sheets, tubes, rods, formed shapes, or precision-fabricated parts 


Computers, high-voltage switchgear, home appliances, 
television receivers, radios and radar aircraft and 
missile instrumentation in fact, with any product 
where fire is a potential, flame-retardant laminates pay-off 
in design features and product protection. 

‘he ‘‘pay-off’’ comes in protection of lives and expen- 
sive equipment from fire, because these materials are self- 
extinguishing. As barriers, base plates, terminal boards, 
support members, printed circuits—National’s family of 
flame-retardant materials is solving problems of fire contain- 
ment and those involving both fire and electrical insulation. 

Surprisingly, /ow cost is a feature of several of these mate- 
rials. And since they mean more safety and product protec- 
tion for the user, the ‘‘pay-off"’ also comes in the form of 
added product sales features. 

Write for complete property values on these eleven ma- 
terials, and let us know what your particular problem is. 
If you wish samples and price information, drop us a note 
on your letterhead. National Vulcanized Fibre Co., 
Dept. KK-3, Wilmington 99, Delaware, 


Grade 


PYRONIL 
X-121 
X-122 
XX-326 
XXXP-475 

GP-97 
GP-9204 
G-5-813 
G-7-832 
GH-871 
EP-491 


Cellulose 
Paper 
Paper 
Paper 
Paper 

Glass Mat 
Glass Mat 
Glass Cloth 
Glass Cloth 
Glass Cloth 
Paper 


For more information, turn to Reader Service card, circle No. 473 
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Extinguishi 
Resia Time (ac, th 
None <1 
Phenolic 2-4 
Phenolic 
Phenolic 
Phenolic 
Polyester 
Polyester 
Melamine 
Silicone 
Phenolic 
Epoxy 


1. Weldor's Shield. 2. Box. 
3. Coil Forms. 4. Circuit Breaker 
Parts. 5. Coil Form Base. 
6. Film Splicer Housing. 7. High 
Voltage Bushings. 8. Bus Bar 
Insulator. 9. Printed Circuit. 
10. Portable TV Shields. 
11. Switch Shields. 12. Switch 
Plates. 13. Stand-Off Insulator. 





New edition just published! 
The official handbook of the 
industry’s own society... 


PLASTICS 
ENGINEERING 
HANDBOOK 


Vulcanized Fibre: 10 standard grades; 
many special grades. 

Puenoute® Laminated Plastic: over 80 
standard and modified grades; paper, 
cotton fabric, nylon, asbestos, glass 
fabric, cotton and glass mat bases; 
phenolic, melamine, polyester, epoxy, 
teflon or silicone resins. 


Peertess Electrical Insulation: coil, strip, 
corrugated, 


Extruded Nylon: 2 grades; rod, strip, 
pressure tubing, special shapes. 


Polyester Glass Mat: 4 standard sheet 
grades; custom molded shapes. 
PHenoute Copper-Clad Laminates: 
10 standard grades. 

Combination Materials: Rubber- 
PHENOLITE: Rubber-Fibre; Wood-Fibre; 
Metai-Fibre; Asbestos-Fibre; PEERLESS- 
PHENOLITE. 


BACKED BY THESE SERVICES... 


Field Application Assistance 
Complete Fabricated Parts Service 
Stock Program for immediate Shipment 


BY CALLING THESE OFFICES... 


VAlley 3-0393 
TWinbrook 4-3500 
AUstin 7-1935 
GArtield 1-0632 
Cleveland ERieview 1-0240 
Dalias DAvis 4-4386 
Denver views Main 3-2077 
Detroit. .UNiversity 3-3632 
Griffin, Ga. : 88-1408 
Indianapolis W Alnuc 3-6381 
Les Angeles RAymond 3-0291 
Milwaukee BRoadway 6-6995 
New Haven LOcust 2-3594 
Newark Mitchell 2-6090 
. .COrtlandt 7-3895 
SHerwood 8-0760 

. FAirfax 1-3939 
Rochester Hillside 5-0900 
St. Lovis PArkview 5-9577 
St. Petersburg -5505 
San Francisco DAvenport 6-4667 
Seattle MElrose 2-7298 
Wilmington OLympia 5-6371 


IN CANADA: 

National Fibre Co. of Canada, Ltd. 

Toronto LEnnox 2-3303 
Montreal AVenue 8-7536 


@ NATIONAL 


4 
VULCANIZED FIBRE CO. 


Baitimore 
Boston 
Chicago 
Cincinnati 


Philadelphia 
Pittsburgh 


WILMINGTON 99, DELAWARE 
in Canada 


NATIONAL FIBRE COMPANY OF CANADA, LTD., Torente 3, Ontaris 





able from Thermacote Co., 108 S. 
De Lacey Ave., Pasadena, Calif. 
KEY NO. 636 
> Diallyl phthalate molding com- 
pounds are now commercially avail- 
able from Rogers Corp., Rogers, 
Conn. KEY NO. 637 


Other nonmetallics 

> Emerson & Cuming, Inc., 869 
Washington St., Canton, Mass. has 
introduced a ceramic foam for use 
as microwave components. The foam, 
called Eeccosorb BR, is available in 
sheet form. It weighs approximately 
20 Ib per cu ft. KEY NO. 638 


> A self-lubricating bearing made of 
molybdenum disulfide, bronze and 
TFE resin has been designed for 
low temperature applications. The 
bearing is said to operate over the 
temperature range —300 to 500 F. 
The bearing, called Sinitex, is avail- 
able from Booker-Cooper, Inc., 6940 
Farmdale Ave., North Hollywood, 
Calif. KEY NO. 639 


Finishes 


>A three-step process for silver 
plating aluminum bus bars has been 
developed by Allis-Chalmers Mfg. 
Co., Milwaukee 1, Wis. Degreased 
bus bars are treated in 1) an alka- 
line bath, 2) a mercuric compound 
bath, and 3) a silver plating bath. 

KEY NO. 640 


> A white epoxy coating for tooling 
applications can be applied “paper 
thin” or built-up to a thickness of 
1% in. The coating is called PR-1125. 
It was developed by Ren Plastics, 
Inc., 5422 S. Cedar Rd., Lansing 9, 
Mich. KEY NO. 641 


>» A chlorinated rubber-base paint is 
said to be highly resistant to mois- 
ture, humidity, salt spray, acids and 
alkalis. Called Parifco, the paint 
was developed by Industrial Finishes 
Co., Inc., 1119 Land Title Bldg., 
Broad & Chestnut Sts., Philadelphia 
10. KEY NO. 642 


Testing equipment 


> A new light transmittance meter 
is said to record the clarity of poly- 
ethylene films without human error. 
The instrument, developed by U. S. 
Industrial Chemicals Co., Div. of 
National Distillers & Chemical Corp., 
99 Park Ave., New York 16, deter- 
mines the relative amount of light 
transmitted through a film specimen 
at essentially a zero angle of scatter. 

KEY NO. 643 


3rd EDITION 


of the Society of the 
Plastics Industry, Inc. 


1960 

Over 600 Double-Column Pages 
Larger 7” x 10” Format 

Over 500 Illustrations, 

Tables and Charts 

2 Special Fold-out Inserts 
$15.00—No Increase in Price 
Over Previous Edition 


The best arranged, most clearly written 
reference on plastics materials, methods 
and fabrication is now revised, expanded 
and completely up-to-date. Reviewers 
throughout the world have hailed previous 
editions as the most useful source of in- 
formation ever made available to one in- 
dustry. This new edition adds the advances 
made since 1954, advances so numerous 
that the handbook now appears in a larger, 
double-column format. Entirely new mate- 
rial is that on nomenclature, cellular plas- 
tics, decorating, welding, and plastics as 


| adhesives. The book describes every step in 


the manufacturing operation, and includes 
the experience and know-how of over 200 
technicians and authorities. The text is 
fully illustrated with hundreds of photo- 
graphs, tables and charts. Some of the 
charts alone provide data of inestimable 
value to the plastics plant. Here is an im- 
mense amount of current information in 
the revision of a book with a giant repu- 
tation for accuracy, thoroughness and de- 
pendability. It is truly the definitive guide 
to the plastics industry. 


Subjects New to the 3rd Edition: 


NOMENCLATURE 
CELLULAR PLASTICS 
DECORATING 

WELDING 

PLASTICS AS ADHESIVES 


Examine It Free for 10 Days 
MAIL THIS COUPON NOW 


ee 7 





REINHOLD PUBLISHING CORPORATION 
Dept. M-605, 430 Park Avenue 
New York 22, N. Y. 

Send me a copy of PLastics 
ENGINEERING HANDBOOK, 3RD EbI- 
TION for 10 days’ Free Examination. 

() Total purchase price enclosed. 
0) Bill me. () Bill company. 


NAME 
ADDRESS 


CITY & ZONE STATE 

SAVE MONEY! Enclose $15.00 with order and 
Reinhold pays all shipping costs. Same re- 
turn privilege. Please add 3% sales tax on 
N.Y.C. orders. DO NOT ENCLOSE CASH! 








For more information, circle No. 345 
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PLASTICS 
in Design 
Engineering 


HOW TO SAVE TIME AND MONEY 


Choose Garlock as the source for all 
your plastic needs. You'll benefit from 
Garlock’s years 6f experience in injec- 
tion molding, compression molding, 
extruding, punching, machining, and 
grinding of stock shapes and intricate 
parts. ““Know-how” like this enables 
Garlock to recommend and furnish 
plastic materials exactly as you need 
them . . . without delay and at the 
lowest possible cost. 


Garlock offers a wide selection of 
shapes and parts—regardless of size, 
tolerance, or quantity—in these engi- 
neered materials: 


Teflon} TFE—contains the finest com- 
bination of chemical, electrical, and 
mechanical properties . . . chemically 
inert, outstanding electrical qualities, 
low coefficient of friction . . . with- 
stands temperatures as low as —395°F, 
as high as +500°F. 


Nylon—guaranteed bubble-free 

has high tensile and compressive 
strength, good resistance to heat and 
chemicals, solvents, oils and greases, 
retains toughness at temperatures 
ranging from —40°F to +350°F. 


Polychlorotrifluoroethylene (C.T.F.E.) 
colorless, non-flammable . . . offers ex- 
cellent dielectric properties, high com- 
pressive strength, resistance to chem- 
icals, low cold flow in temperatures 
from —400°F to +390°F. 


Teflon FEP—-combines the exceptional 
properties of Teflon with the advan- 
tage of being easily melt-processed . . . 
Delrint—offers metal-like strength and 
rigidity over a wide temperature 
range... Polyethylene—light, flexible, 
excellent electrical properties ; 
Polypropylene—lightest of all known 
materials. 


Garlock will work directly to your 
specifications or, upon request, will 
gladly assist you in product design and 
development. 


For complete information contact one of 
Garlock’s 26 sales offices and ware- 


GA RL O 


houses throughout the U.S. and Can- 
ada, or write for Plastics Catalog 
AD-171, The Garlock Packing Com- 
pany, Palmyra, N. Y. 

Canadian Div.: The Garlock Packing 
Company of Canada Ltd. 

Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


tDuPont Trademark 


Fer more information, turn to Reader Service card, circle No. 390 
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Prices of Materials 





Changes since last semi-annual report in September are bold-faced 


NONMETALLICS 


Prices for large quantities for range 
of grades, color, sizes; given in $/lb 





Material Dry 





Butadiene-Acrylonitrile 49-.68 
Butadiene-Styrene .14-.30 
Butyl .23-.28 
Neoprene* 39-.75 
Silicone* 1.90-4 
Polysulfide* 50-.125 
Urethane. . nt 1.15-1.65 
Natural® Al 


Less 
Average spot p 





than carload quantities 


rice for month of Nx 


REINFORCED PLASTICS 
LAMINATE SHEET 





0.025-% 
Type In 





Paper-Base Phenolic 
(X, P, PC, XX, XXP, 
XXX, XXP) 

Cotton Fabric-Base 
Phenolic (C, CE, L, LE) 

Asbestos-Base Phenolic 
(A, AA) 

Glass-Base Phenolic 
(G-3) 3.25 

Glass-Base Melamine 
(G-5) 

Glass-Base Silicone (G-7) 

Nylon-Base Phenolic 
(N-1) 


1.03-1.50 | .82-1.22 

1.20-2.20 | 1.36-1.76 
1.20 96-2.70 

2.60 


2.30 
5.90 





3.54 





THERMOSETTING PLASTICS 





Molding 
Compounds 


Laminating, 


Material Casting Resins 





Alkyd 43-.60 
Epoxy 
Melamine 42-45 
Phenolic 20-.35 
Polyester 31-.39 
Silicone 2.75-5.40 
Urea 19-.34 


-45-.80 
40-.4] 
17-.34 
33-.53 

1.55-1.74* 








260% solids content. 


All prices are approximate and given 
solely for general guidance of those 
materials selection. 


responsible for 


THERMOPLASTICS 





Material 


Molding Compound 


Base 


Per Cu. In. 
As Molded, ¢* 


Sheet 
(.030-.250) 





Acetal 
Acrylic 
Chlorinated Polyether 
Cellulosic 
Acetate 
Butyrate 
Nitrate 
Propionate 


Fluorocarbon 
CFE 
TFE 


Nylon 
Polycarbonate 
Polyethylene 
Polypropylene 
Polystyrene 
Vinyl 





88 
55-.59 
3.50 


62 


7-8 
3.60-5.65 


1.18-2.18 

2.35-2.75 
.32-.38 
49-58 
22-43 
.24-.43 


4.6 
2.2-2.4 
17.8 


F198 


85-1 
1.05-1.20 
2.25-5.00 


15-1 
.95-1.20 
1.45-1.75 


20-22.50 
13 


3 
85-1 85-1 


.15-.90 
85-1 


.65-.90 
15-1 


57-61 
62-.92 





*Cost of base molding compound in ¢ 


lb divided by molded specific volume in cu in./Ib. 





NONFERROUS METALS 


Mill base prices for large quantities; given in $/lb except where indicated 


ALUMINUM 


LEAD 





Pig (99-99.9%) 
ingot (99-99.9%%) 
Foil (5-0.5 mil) 


Alloy ingot (13, 43, Al32, 214) 
Sheet (1100, 3003; 3-0.03 in.)* 


Plate (1100, 3003, 5050, 3004, 5052)* 





aMill finish. 





Form 





Sheet, Strip 
Seamless Tubing 
Rod (not f.c.) 
Wire 











Ingot (elec) 
Sheet, Strip (hot rolled) 
Seamless Tubing 
Rod, Drawn 
Wire 
Round .. 
Square, Rectangular 
Magnet 





Common Grade 





MAGNESIUM 





Pig (98.8%) 

ingot (98.8%) 

AZ91B ingot (die casting) 
AZ9IC ingot (sand casting) 





NICKEL 





Form 





Ingot... 

Rod 

Sheet, C.R. 
Strip, C.R. 
Seamless Tube 











Straits* 





*Spot. 


continued on p 2 
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For more information, turn to Reader Service card, circle No. 349 


SELECTIVE PLATING 


with the 


DALIC 
PROCESS 


Production and Repair Plating 
without using immersion tanks 


Enables You to (1) Precision-plate selected areas economically 


— without disasser.bling components; 


rapidly where conventional electro-plating 


(2) Deposit metals 


is impossible or 


difficult. Mobile equipment takes the process to the job. 


Write for Descriptive Brochure. 


SIFCO meTACHEMICAL, INC. 


935 East 63 Street * Cleveland 3, Ohio 
A Subsidiary of The Steel Improvement & Forge Co. 


AGENTS 


MARLANE DEVELOPMENT CO. INC. PIDDINGTON & ASSOCIATES LTD 
153 fost 26th Street 3219 East Foothill Bivd 
New York 10, MY Posadena, Califorme 








OHIO METACHEMICAL, INC. D & S AVIATION CO., LTD 


2742 Second Street 671 Laurentides Bivd 


Cuyahoga Falls, Ohio Pont Viau, Montrec!, Quebec cum 


MICRO-PROCESSED 
FOR EXTRA 
RELIABILITY! 


Micro-processed |-S beryllium cop- 
per compression springs, being non- 
magnetic and corrosion resistant, 
and having good electrical conduc 
tivity, are exceptionally well suited 
for critical applications. Undesirable 
internal stresses are removed dur 
ing heat treatment resulting in bet 
ter current carrying capacity, lower 
drift and higher endurance life. The 
exclusive process by which 1I-S 
Micro-processed springs are manu 
factured make it possible to fulfill 
the most exacting specifications in 


IES Beryllium Copper Springs 


Call or write for 
1-S catalog 
including data on: 


® COMPRESSION SPRINGS 

e FLAT SPRINGS 

e STRIP SPRINGS 

@ CONTACT RINGS | caraioc 1s 

® CONTACT sTRIPS §°“*SUS, 

e SCREW MACHINE 
PRODUCTS 


FOR FURTHER 
INFORMATION 


all respects. Unusually close toler 
ances are held on diameters rang 
ing from .020” to 1.00” ID. Labora 
tory certified beryllium copper wire 
in standard B & S gages from .0025 
to .072” with a tensile strength of 
over 200,000 psi is used in producing 
I-S Micro-processed springs. Close 
quality control is maintained to in 
sure correct spring rate and load 
requirements 


INSTRUMENT 
SPECIALTIES 


CO eINC ...... 
224 Bergen Bivd. ja S| 
Little Falls, N. J. "= 


Telephone: CLifford 6-3500 


For more informatien, tum to Reader Service card, circle No. 350 
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TITANIUM 





Sponge (99.3+ %) 1.50-1.60 
Bars, Rod 4.00-6.25 
Plate 5.25-10.00 
Sheet, Strip eel ot 7.25-17.00 
Wire 5.55-9.50 








Prime Western 

Die Casting Alloys*. . 
Sheet 

Ribbon 

Plates 





aAlloys 2, 3, &. 


NONFERROUS POWDERS 





Aluminum *:> 39 
Brass*... .35-.52 
Copper (elec or red.)*.... 44 
Molybdenum (98%) ; 3.15-4.10 
Nickel... 1.15 
Tantalum 30 
Tungsten (C-red. 98.8%; 

H,-red. 99+% 3-4¢ 
Zirconium 

Flash Grade 4 

Electronics Grade 15 





‘Price for 100 mesh. Delivered price. 


Freight allowed. 


OTHER NONFERROUS METALS 





Cadmium (bars) 1.50 
Columbium 55-85 

Gold $35/troy oz 
Indium (99.97+%) $2.25/troy oz 
Manganese (99.9%) .34-.38" 
Palladium $24-26 troy oz 
Platinum. . $82-85 troy oz 
Silver 90-91¢/troy oz 
Tantalum (sheet, rod) 55-60 
Vanadium (90%) 3.65 
Zirconium (sheet, strip, bar) 20-30 





"Delivered price. 





IRONS AND STEELS 


Mill base prices for large quantities 


SEMIFINISHED STEEL ($/net ton 





Ingots, Alloy 82 
Billets, Blooms, Slabs 
Carbon, Re-Rolling 80 
Carbon, Forging 99.50 
Alloy, Forging 119 
Seamless Tube Rounds..... 122.50 
Wire Rods aie $6.40/cwt 





(continued on p 214) 
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"#2 Design properties of elastomer 


coatings of Du Pont Fairprene’ 


These nine coating materials represent a remarkable 
range of heat, chemical and solvent resistance 


An exclusive calendering-coating process 
at Du Pont creates exciting design ma- 
terials from elastomer and fabric. Spe- 
cial coatings are combined with selected 
fabrics to produce materials with many 
variations in chemical and physical prop- 
erties. The many synthetic-rubber coat- 
ing materials available from Du Pont 
are tabulated below with their advan- 
tages for “‘Fairprene’’ coated fabrics. 


Butyl rubber has outstanding resistance 
to permeability of most gases. It has ex- 
cellent electrical properties and resist- 
ance to corrosive chemicals, vegetable 
and mineral oils, acetone, alcohol, phenol, 
ethylene glycol and water. It resists 
abrasion and outdoor exposure. 


GR-S—This general-purpose synthetic 
rubber stands up well to abrasion, heat 
and aging. It has about the same resist- 
ance to solvents, chemicals and outdoor 
exposure as natural rubber. 


Hycar PA—Service-temperature range 
is from 0°F. to 300° F., and it has good 
resistance to oxygen, ozone and sunlight. 
Most common applications are where ex- 
posure to hot hydraulic fluids and oils 
is expected. 


“Hypalon’”*— This material has out- 
standing resistance to ozone and oxidiz- 
ing chemicals as well as abrasion, weather 
and flex cracking. It is heat-resistant to 
350°F. and can be compounded for good 
low-temperature flexibility, low mois- 
ture absorption, good electrical proper- 
ties and flame resistance. ‘“‘Hypalon’”’ 


*Du Pont's registered trademarks. 
















































































coatings can be produced in a wide range Bas 

of stable colors. ats 

Neoprene has excellent resistance to oils, pox 

aliphatic hydrocarbons, corrosive chemi- maeet 

cals, ozone and weather. It is heat-resist- Sisets=3 

ant to 250°F. wath 
ee 

Buna-N— Properties include excellent reek 

resistance to mineral oils, aromatic hy- ved 

drocarbons and solvents, and vegetable weg 

oils. Buna-N has good heat resistance 

and resistance to non-oxidizing acids and tae 

bases. The polymer can be plasticized es 

for good low-temperature flexibility. Hee 3 

Silicones have outstanding high-temper- 323 








ature resistance plus low-temperature 
flexibility. They have high resistance to 
oxidation, ozone and corona. 


“Thiokol” polysulfide rubber has out- me ot” 
standing resistance to swelling in oils, 
greases, aromatics and solvents. Most 
common use is for gas-meter-bellows 
construction. 





“Viton’’*— This fluorocarbon elastomer 
has exceptional high-temperature serv- 
iceability—from -40°F. to as high as 
600°F.—combined with outstanding re- 
sistance to oils, fuels, aromatics, solvents 
and chemicals. 


Du Pont engineers are eager to help 
you evaluate “‘Fairprene”’ for designing 
new products or improving present ones. 
For information and your copy of 
Du Pont’s free fabrics manual, mail cou- 
pon or write: E. I. du Pont de Nemours 
& Co. (Inc.), Fabrics Division MDE- 
03, Wilmington 98, Delaware. 


ec 
| puPomt raimraeye 
eee ee een enenenenee ee a ee “ee. eee ee ee eee © 
COATED FABRICS oF 
MANUAL E. I. du Pont de Nemours & Co. (Inc.) ra 
12-page booklet describes in detail all basic Fabrics Division MDE-03, Wilmington 98, Delaware i 
See | 


specifications, properties, uses and perform- 
ance characteristics for “‘Fairprene”’ coated 
fabrics and cements. Mail coupon or write 
Du Pont .. 


Better Things f 






. there’s no obligation. 





Please send FREE information on: | 


[] Du Pont technical service. I am interested in using a coated fabric for 


| “Fairprene” coated fabrics. 




















pe a ee > es ___ Position__ ae 
Company_ aaa snpriiliptaiiietmsipamiamenieieeiaaa 
REG. U. s. PAT. OFF Address__ aeeeaer a Vanes <a 
+ Better City Zone______ State 





For more information, turn to Reader Service card, circle No. 476 
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GRC tiny die castings 


made in one fast automatic operation 
...simple or intricate parts, high in 
quality, low in cost 


Gries’ exclusive patented methods | 


possible wide design latitude . .. as- 
sure uniformity, accuracy and smooth 
surfaces on small parts of all types. . . 
for a wide variety of uses .. . at sub- 
stantial savings. GRC die castings leave 
the machines trimmed, ready-for-use. In 
addition GRC's unique single cavity die 
casting techniques offer new 
shortcuts in assembly .. . 
new approaches in product 
design through our exclu- 
sive methods. 


Write for fact- 
filled booklet 
"Small Zinc 
Alloy Die Cast- 
ings,"’ includes 
helpful design- 
er's check list. 


» @ 


* & 


tiny zinc 
) die castings 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Smali Die Castings 


153 Beechwood Ave., New Rochelle, N.Y. ¢ 


See us atthe RE © BOOTH +4110 


NO SIZE TOO SMALL! 


Maximum sizes up 
to 1%", Yo ox. 


i. 


NEw Rochelle 3-8600 





Are you looking for an economical substance that 


combines machineability, chemical inertness, high 
thermal conductivity, high temperature stability, 
resistance to thermal shock, corrosion resistance? 


FINISHED STEEL (¢/Ib) 





Form 


Carbon 


High Str | 
Low Alloy Alloy 





Plate 
Sheet, HR 
Sheet, CR 
Strip, HR 
Strip, CR 
Bar, HR 
Bar, CF 





5.30 
5.10 
6.27 
§.10 
7.42 
5.67 
7.65 


795 | 7.50 
7.52 — 
9.27 | 
7.57 
10.80 


8.30 


8.40 


6.72 
9.02 





STAINLESS STEELS ($/Ib) 





Material 


Forging H.R. 


Billets 


Sheet, 


Bars Plate Strip 





Austenitic 
301, 302, 
302B, 303, 
304, 305 
321* 

347* 


Martensitic 
410" 
416 
403 
420, 440 

Ferritic 
405, 430, 

430F * 
442 
431 
446 





High Mn 
202* 

Extra Low C 
304L 
316L 

Precip Hard. 
17-7PH 
PH 15-7 Mo 





-39-.50 .46-.50 


AS 
58 


58 
67 





29 
30 
29 
36 


35 
36 
35 
43 


56 
56 
10 


AS 


63 
89 


69 90 
89 97 1.11 1.16 





*Ingot price approx of billet price. 
Are you looking for a material that has proved areas inal tii haliaa ts 


to be highly suitable for such diverse applications 
as vital nuclear reactor components, molds and 
dies for metals casting, sintering boats and trays, 
run-out tables and canisters, refractories, brazing 
fixtures, linings in chemical process equipment, 
thermocouple shields, and electric resistance fur- 
nace parts? 


May we have the opportunity of helping you 
solve your materials design problem with some 
of the finest graphite being produced today by 
one of the largest graphite producers in the world? 


GREAT LAKES CARBON CORPORATION 


OFFICES IN PRINCIPAL CITIES 


FERROUS POWDERS ($/Ib)* 





Sponge Iron 
Electrolytic Iron 
Annealed (99.5%) 
Unannealed (99+ %) 
Stainless Steel 
304 
316 





aPrice for —100 mesh. 


IRON ($/gross ton) 





66-67 








18 EAST 48TH STREET. NEW YORK 17, N.Y (continued on p 216) 
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This gear now costs 


°35,.24 less, 


THANKS TO BETHLEHEM 
CIRCULAR FORGINGS 


‘We are also very pleased with product machining proper- 
ties, freedom from defects in the tooth area, and excellent 
response of the forging to heat treatment.” 


KOEHRING COMPANY, MILWAUKEE, WISCONSIN 
manufacturers of construction equipment 


Koehring Co. previously machined this gear from a cast 
gear blank. Today they machine it from an impression- 
die steel forging made on Bethlehem’s unique Slick Mill. 
They save $29.24 in first cost, plus $6.00 in machining 
costs! (Turning, boring, facing, and hobbing teeth.) 


Here’s how we do it 


The answer, of course, lies in Bethlehem’s Slick Mill— 
Gnan incienes &: SO menenine the only one of its kind in the country. Quick die set-up 
of Koehring Company power shovel. " : > é‘ : 
(only 15 minutes)—quick operation (just one minute to 
forge and roll a circular product) —low die charges (% to 
4 less than conventional impression dies)—and less steel 
needed (utilizing the principle of forging design, the Slick - 
Mill can produce lighter-weight secticns without sacri- 
ficing strength) . . . all these add up to important sav- 
ings. At the same time, the process insures soundness, 
excellent grain flow, and machinability. 

Bethlehem’s Slick Mill saves the Koehring Company 
$35.24 per gear. How much can it save you? 

Bethlehem Circular Forgings are available in carbon, 
alloy, or stainless steels, as well as certain heat-resistant 
grades. 10 to 48-in. OD. 100 to 2,000 lb. As-rolled, or 
rough-machined to specifications. Call or write the Beth- 


EXCELLENT response to induc- 2 
lehem sales office nearest you for full details. 


tion hardening? Take a look! 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


COOLLLDLYY TEDL IL, 
4 























NOTICE the thin disc shape on this 395-lb 
gear blank. A cinch on the Slick Mill! 




















For more information, circle No. 392 
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HIGH FREQUENCY 
INDUCTION 


HEATING 
aR NIS 


O42 ne 
at 


4, 


Ay 


Lepe!l induction , 
veating equipment represents 
nost advanced thought in the 
1 of electronics ...the most pra 
tical and efficient source of heat 
developed for numerous industrial 
plications. You are invited to 
Sampies of work with specification 
fr engineers will process and re 
rn the completed job with full data 
nu recommendations without cost 
r obligations 


TYPICAL INDUCTION 
HEATING APPLICATIONS 


aon g 00D: 


send 





nN 


TEMPERED SECTIO: 


pi DIA 


bas Bh fy 


Punch Heads Selectively 
Tempered 


Diagram shows orrangement for se- 
lectively tempering heads of alloy 
steel punches. The use of a combina- 
tion type solenoid and pancake in- 
duction coil reduces hardness from 
Re 55/56 to Re 41/44, improving 
resistance to brittle fracture at the 
head of the punch. In this case a 
heating cycle of 55 seconds provides 
uniform tempering. A multiple posi- 
tion fixture, processing 4 pieces at 
one time, speeds up production 








Heating 
Non-Conducting 
Materials 
To High 
Temperatures 








©000000000- 
~ 9000000000 


ul 


Laboratory analyses frequently re- 
quire heating of non-conducting 
mecterials to temperatures of 3,000 
to 3,500° F. in vacuum or special 
atmosphere. This can be accomplish- 
ed by induction heating with the aid 
of a metal susceptor. Diagram shows 
the fusion of mica samples in an alu- 
mina crucible, using molybdenum 
susceptor. A ceramic tube surround- 
ing the susceptor isolates the work for 
fusion in a vacuum. The molybdenum 
susceptor is heated by induction, 
which in turn, heats the crucible by 
radiation. 


WRITE FOR NEW LEPEL CATALOG 
Tube Generators from 1 Kw to 100 Kw 
Converters from 2 Kw t 310 Kw 


HIGH FREQUENCY 


ectron 
Spark Gap 


Lepel LABORATORIES, INC. 


« 
2 


55th ST. & 37th AVE., WOODSIDE 77, N.Y 


For more information, circle No. 470 
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CLAD STEELS (¢ Ib)+ 





Cladding Metal 10% 15% 20% 





Stainless 
304 a 29 32 | 34 
304L Sed 34 7 2) a 
316L F 47 5) | & 
321 35 38 0C«f|:«CsC«4d 
347 4] 45 49 
430 23 26 28 

Inconel 60 70 8] 

Nickel 52 63 73 

Monel. . 54 64 74 


*Prices given for three cladding thicknesses. 








TIN PLATE (S$ base box 





10.40-10.65 
9.10- 9.75 
8.20 


Hot Dip (1.25-1.50 Ib) 
Electrolytic (0.25-0.75 Ib) 
Black Plate 














FINISHES AND COATINGS 


ORGANIC COATINGS 





Avg 

Thk | Mils | Cost, 
Material per Re- | ¢/sq 
Coat, quired* ft/dry 
mil mil' 





VARNISHES, ENAMELS 
Short Oil Phenolic 
Varnish 
Enamel 
100% Phenolic 
Straight Oil-Modified 
Alkyd. ... 
Alkyd-Amine (90-10) 
Alkyd-Phenolic (50-50) 
Alkyd-Vinyl (50-50) 
Alkyd-Styrene (70-30) 
Epoxy 
Silicone 
Furane 
Neoprene 
DISPERSION COATINGS 
Phenolic 
Vinyl 
Fluorocarbon.. 


Sin 
nw 


— ee ODM ee AD ee ee ee 
MOCO NO WN win 
| wn wu 


' 





LACQUERS 
Nitrocellulose 2.0 5 
Vinyl 1.0 2.0 5 
Acrylic = 1.0 2.0 75 
Butyrate 1.0 2.0 75 








aThickness over phosphate coating required 
for exterior durability or sieel. For purely 
decorative coating. 1 mil will usually suffice 
bMaterials cost only. Realistic price compar- 
ison can be made only on basis of dry applied 
coating, not on basis of cost per gallon. 


ENGINEERING 


|A convenient new guide 


| 





to properties and uses ... 


ASBESTOS: 


Its Industrial 


Applications 


by D. V. ROSATO 


Assistant Plant Manager 
Research Division, Plastics Plant 
Raytheon Manufacturing Co. 


1959, 224 pages, $5.75 


The author compiles and presents all 
available data on the properties and 


| applications of asbestos, including 


recent advances. The book identifies 
the broad usage of asbestos in many 
engineered products. It serves as a 
convenient guide to various branches 


| of industry including research and 


development groups, manufacturers. 
engineering schools, market research 
groups, and sales management. In 
addition to acquainting industry with 
asbestos products in a great variety 


| of fields, the book also reviews the 
| types of asbestos material available, 


their properties, and methods of 
manufacturing to further the under- 
standing of the variables which exist 
in handling asbestos. 


CONTENTS: Industrial Applications of 
Asbestos; Properties of Asbestos; 
Asbestos-Cement; Tile; Asbestos Heat 
Insulation; Asbestos Electrical insula- 
tion; Asbestos Friction Materials; As- 
bestos Textiles; Plastics; Asbestos 
Packings and Gaskets; Asbestos Fil- 


| ters; Other Products; Census on As- 


bestos Products; Bibliography; Index 
A Reinhold Pilot Book 


Examine It Free for 10 days 


MAIL THIS COUPON NOW! 


1 REINHOLD PUBLISHING CORPORATION 
I Dept. M-609, 430 Park Avenue, 
New York 22, N. Y. 


Send me a copy of Asseszos: /is 
Industrial Applications for 10 days’ 
Free Examination, After 10 days, | 
will send you $5.75 plus postage or | 
will return the book and owe nothing. 


NAME = 





ADDRESS _ - 





CITY AND ZONE STATE 


SAVE MONEY: Enclose payment, and Reinhold 
pays the shipping costs. Same return privilege; 
refund guaranteed. Do not enclose cash! 





For more information, circle No. 479 





VAN HUFFEL 


ro 
KOPPERS 
vW 


This V-Pocket Electrode section, produced for Koppers Electrostatic Pre- 
cipitators, is another of the many ideas Van Huffel roller die, cold forms 
in various metals for a wide variety of applications. 


Whether you require a simple or complex shape—in hot or cold rolled 
steel, stainless steel, high strength steel, coated steel, aluminum, copper, 
painted or plated metals—for parts in such widely diverse fields as 
material handling, building construction, communications, transporta- 
tion, farm implements, furniture and appliances—it’s probable Van 
Huffel’s experience, facilities and products can help you cut costs and 
make a better product. The handbook shown below tells you how. 


Where ideas 


UPON FOR 
FREE METAL SHAPES 





HAND 


OOK... 


48 fact filled pages on mo- 
terial selection, fabrication 


methods, 


tolerances and 


dozens of illustrated ideas 


that hav 
metal. 


e taken shape in 


take shape 


COMPOS «oc vccccccdscvbeccsccvccsests ecccccvcesos oeecceccces 


ID ss i sictinisin's 0 da Sede ease oie didn bins delle ee, 5th" 


CY. ccccccccccccccccccccccces 00 LONG 6000 SIO occcccccccces 
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how one Roll Formed shape eliminated 
six clips and simplified an assembly 


i | ROLL FORMED FROM 


Soe -025 STAINLESS AS SINGLE PIECE 


IN DESIGN 


An expensive stamping and 
six clips went into this as- 
sembly. The stamping had 
a bad finish and cracked. 
Now it's Roll Formed from 
stainless. The finish is bright. 
shining and can't stain in 
use. Cracks are eliminated. 





ul 


ASSEMBLY 


IN PRODUCTION 

With the stamping the customer in- 
serted a plastic strip and then welded 
the clips to retain the strip. Screws 
were positioned manually. Stamp- 
ings were not uniform. Plastic break- 
age was high. The new Roll Formed 
section eliminates the welding opera- 
tion, guarantees close tolerances, elim- 


inates plastic breakage and cuts as- 


embly time. Screws are not needed. 


6 CLIPS, 2 SCREWS & 2 SPEED NUTS 


OLD ASSEMBLY 


IN PURCHASING 


Rejects were high. Components were 
hard to get and stampings came 


| from separate suppliers. Deliveries 


were off-schedule. Now—Roll Formed 
sections come from one source and 


_ are delivered weekly to an open 
| order. Stainless sections are inter- 
| woven with paper to protect finishes. 
| Rejects have been eliminated. 


CAN TECHNIQUES LIKE THESE HELP YOU? 
Probably yes. The Roll Formed man can tell you. He'll go over your prints 


. work out an applicable section .. . 


plan deliveries with you. Meanwhile, 


you'll want Roll Formed Bulletin 1017A. It shows how Roll Formed techniques 
give greater design freedom, increase production and help eliminate purchasing 
headaches. Get Bulletin 1017A today. 


METALS AND TECHNIQUES 


Your sections can be produced in: carbon, galvanized and stainless steel: alumi- 
num, copper, zinc and clad metals. Tubing, shapes, channels and angles can 
be punched, notched, pierced, cut to length and delivered free of burrs to 
match your production schedule. 


MAIN OFFICE AND PLANT 


3752 OAKWOOD AVE., YOUNGSTOWN, OHIO 


218 + MATERIALS 


ROLL FORMED PRODUCTS 


COMPANY 


For more information, turn to Reader Service card, circle No. 381 
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NICKELOID METALS 














Part ot that happy gleam in the eyes of a modern homemaker is because of the con- 
venience, the ease, and the pleasant decorative warmth of her kitchen. Along with the 
soft woods and pleasant colors she revels in the easy-to-maintain gleam of clean 
bright appliances, housewares, working surfaces and decorative trim. The efficient 
chromium and the warm copper . . . seen so much about the modern kitchen . . . are 
most probably stamped or fabricated from one of the versatile galaxy of Nickeloid 
Metals. There’s eye appeal and there’s sales appeal in appliances and housewares 
which utilize Nickeloid Metals. Liked, too, by designers and production engineers. 
Complete information about Nickeloid Metals and the Nickeloid pre-finished metals 
method is contained in a special kit, which will be mailed you on request. 


Tr tae earl 


SINCE 1898 


AMERICAN NICKELOID COMPANY, PERU 6, ILLINOIS Plants: Peru, Ill., and Walnutport. Pa. 


For more information, turn to Reader Service card, circle No. 343 
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1 Extruded from styrene, this transistor radio’s battery case: 2 Molded of high-impact styrene, this case is notable for its: 
(a) cushions vibration (b) prevents short circuits (a) injection-molded depth (b) strength to carry a 25-lb. load 


(c) keeps batteries dry c) colorful gleaming surface 


Can you pass this test on Styrene Plastics? 


(You'll discover more of their potential as design materials) 


a 
Pe 3 
me i 


SS 


3 Refrigerator door panels are fashioned of styrene for: 4 It's a silver-zinc battery's case, molded of C-11 styrene for: 
a) impact strength b) insulation (a) transparency (b) resistance to potassium hydroxide 


c) lower material cost c) production economy 


Pee Pee eee eee eee eee . 


ANSWERS... to engineering and styling 
needs are found in BAKELITE styrene plastics. 


a (b) Prevents short circuits. It keeps wiring from metal battery case. 
2. Check (a), (b) and (c), but emphasize its deep, one-piece molding. 
3. (a), (b) and (c) plus color variety. 

4. (b) is most important, but (a) and (c) are advantages, too. 

5. (a) Believe it or not — 1200 psi! 


If you have questions —about designing with plastics for 
function, serviceability, economy and appearance—please ask 
us. We'll be glad to answer on the practical design and engi- 
neering uses of vinyls, epoxies, phenolics, styrenes, and poly- 
ethylenes, Just write or call any of our offices or write 
Dept. CV-O4D, Union Carbide Plastics 

5 This molded C-11 oil sight-bow! withstands pressures up to: Company, Division of Union Carbide 

(a) 1200 psi (b) 30 psi Corporation, 80 East 42nd Street, New wis ilel.. 

(c) 250 psi York 17, N. Y. In Canada; Union Car- WOYN-T2¥1e) a 
-cddeeienaibkidekesbeseuseenetsenahhsasdeennitenciaabaks bide Canada Limited, Toronto 7. 
“Bakelite” and “Union Carbide” are registered trade marks of Union Carbide Corporation. 
for more information, turn to Reader Service card, circle No. 335 
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Preserve that 
fresh metal 
SUITACE. fir less 


than 1'/¥ per LOO sq. fl. 





From Enthonics research come Enthone Enteks, a 
new series of rinse water additives which coat 
metal surfaces with an “invisible shield” against 
the atmosphere. Entek 45 assures faster drying, 
eliminates water spots and provides lasting corro- 
sion protection to all metals. Entek CU-55 prevents 
tarnishing and spotting out of copper and brass 
even under tropical humidity conditions. 

By adding Entek 45 to your final hot water rinse. 
you can prevent white salt corrosion of zinc and 
aluminum. prevent yellowing of nickel plate. pre- 
vent tarnishing of copper and brass. prevent black 
spots on cadmium plate. 

By treating copper and brass goods or copper or 
brass plated items with Entek CU-55 you can pre- 
vent tarnishing. green salt formation, spotting-out 
and pit corrosion under high humidity storage 


conditions. 


ANOTHER PRODUCT OF 


nlonich- RESEARCH 














ag 


Compare treated vs untreated brass panels. After cleaning, panel on 
right was rinsed in Entek 45 rinse; panel on left, in standard hot 


water rinse. Then panels were exposed to 100% humidity at 100° F. 
or 100 hours. Note how Entek 45 preserves “that fresh metal surface.” 


Entek protection lasts for months. yet costs less 
than 1%4¢ per 100 sq. ft. to treat your parts, less 
than %¢ per gallon to make up an Entek 45 solu- 
tion! 

Entek 45 produces an invisible. water-repellent 
organic film on the metal surface which sheds 
water rapidly and promotes stain-free drying. This 
same film acts as an invisible barrier between the 
metal and the moisture and oxygen in the air. 

Entek CU-55 reacts with copper and copper al- 
loys to form an invisible layer which has many 
times the corrosion resistance of bare copper and 
brass. Additionally, this layer has better solder- 
ability and improves adhesion of lacquers and 
enamels 

Write today for complete literature on both of 
these products to Enthone. Inc.. 442 Elm Street, 
New Haven. Connecticut. 


For more information, turn to Reader Service card, circle No. 408 


ENTHONE 


A Subsidiary of American Smelting and Refining Company 
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Stokes Model 294 Dual Pressure Presses form 
powder metal wheels for Lionel engines. A 
wide variety of powder metal parts are pro- 
duced on these presses by a simple punch and 
die changeover procedure. 


Stokes precision presses help Lionel 
model trains run on powder metal wheels 


ss The name Lionel is 


synonymous with enjoyment to boys of every age. 
Since 1900, Lionel has manufactured hundreds of 
thousands of model train sets. In an effort to in- 
crease quality and reverse rising cost trends, Lionel 
purchased a battery of Stokes Powder Metal Presses 
several years ago to form many of the trains’ parts. 
Today, over '4 million parts are produced each 
day on Stokes precision presses. 





For example, Stokes presses form iron car wheels 
from powder metal. Unlike machine punched wheels, 
powder metal wheels are heavier. They lower the 
train’s center of gravity and give it added stability. 


Tabletting Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 


Finished wheels are more uniform and realistic. 
What’s more, powder metallurgy has reduced wheel 
costs over 40°. 


Perhaps powder metallurgy can cut your costs and 
save metal ovcr conventional machining methods. 
It can aid you in getting properties of metals, alloys 
and mixtures unobtainable through other methods. 
And Stokes can help you determine production 
costs...handle complete laboratory production 
for sampling . . . include design and fabrication of 
punches and dies...and recommend types of 
equipment. Why not look into it further. Give 
Stokes a call .. . today. 


For more information, turn to Reader Service card, circle No. 341 
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ANSWER 


TOA 
4-SIDED 


PROBLEM 


Just one shot on an injection press, and out comes this 
complicated 17-inch television cabinet weighing 1970 grams! 
Openings and grilles on all four sides required a mold open- 
ing in four directions. General American’s ability to mold 
a cabinet like this means expanded opportunities in the 
use of plastics in all industries—since skilled die-makers 
working with production engineering experts assure the 
successful execution of the most demanding designs. 


Have you thought that perhaps your part or product 
could be produced more efficiently and economically in 
plastics? With greater eye-appeal? Techniques developed 
by years of molding experience, together with the un- 
equalled facilities at General American provide a source 
upon which you can call—and depend. 

In plastics, as in so many other areas, it pays to plan 
with General American. 


Plastics Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street - Chicago 3, Illinois 
Offices in principal cities 


Fer mere Information, turn te Reader Service card, circle No. 352 
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SAVE TIME! 
SAVE MONEY! 


To insure you substantial savings 
of valuable time and to give you 
volume prices on even small orders, 
U.S. Rubber has now put into 
effect a standard warehousing and 
pre-packaging plan. For the first 
time, small and medium quantities 
of high-impact, thermoplastic U.S. 
Royalite— which include 36 com- 
binations of the most popular 
gauges and colors—are stocked and 


pre-packaged at the factory, ready 


For more information, turn to Reader Service card, circle No. 484 


AT YOUR SERVICE! 


READY FOR 
SHIPMENT 
IN 48 HOURS 


Small and medium orders of 


U.S. Royalite 


ABS THERMOPLASTIC 


to be shipped in quantities as small 
as 3 sheets, 54” x 94”. Result: with- 
in 48 hours from the moment your 
order arrives, your shipment of 
U.S. Royalite is set to go...at 
prices that save you up to 20%. 
Don't fail to take advantage of 
this time-and-money-saving oppor- 
tunity...soon! For immediate serv- 
ice phone Chicago—Dickens 2-1800 
— Sales Service Dept. or write be- 
low for information and samples. 


ROYALITE PLASTIC PRODUCTS 


2674 North Pulaski Road, Chicago 39, ! 
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SHEETS 








the tough, lightweight, hand- 
some sheet plastic fortified with 
rubber. Unaffected by oils, 
greases, most acids, alkalis. 
Forms to any shape in sharp 
detail, with no seams or rough 
edges. Already used for prod- 
ucts like luggage, truck liners, 
housings, containers. 





nois 








Troyfelt, a family of synthetic felts in non-woven form, 
offers Dacron and Orlon in an entirely new dimension! 


TROYFELT is a non-woven synthetic felt manufactured 
by an exclusive process which mechanically interlocks 
the fibers rather than relying on a binder chemical or 
fiber. This results in a uniformly stronger material 
with fewer design limitations. 

We can make it to your specification for thickness, 
density or permeability. We can make it to match SAE 
specifications for thickness, weight and density. We 
can make it out of straight Dacron, Orlon or a blend. 

You can use it for stopping or collecting dust or 
dirt. ..for polishing. ..for damping sound and vibra- 


tion. . .for self lubricating applications. ..for padding 
... for gasketing and sealing ... for insulating... for 
wicking. Anywhere a natural felt is not doing pre- 
cisely the job you want... wherever you need greater 
strength and abrasion-, chemical- and heat-resistance 
— TROYFELT offers the complete solution. And, because 
it can be made in so many different forms, about the 
only limit to its use is your own imagination. 

We'd be glad to send you our just-published bulletin 
and samples of the material. It describes typical 
applications and gives detailed tables of properties. 


LT ... by the pioneers in non-woven synthetic felts 


ee 


200 Madison Avenue + New York 16, New York 
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MARCH, 1960 


INDUSTRIAL PRODUCTS DIVISION - TROY BLANKET MILLS 





CARBON AND ALLOY STEEL INVENTORIES... 


can efp pay 
or themselves! \ 


3 o8, * 
Oh 





They can and will—if you let Frasse stocks be your inventory! 
Your cost for steel ready for use will be less. You’ll save the cost COMPLETE 
of labor, handling, processing and obsolescence...free plant space 
and idle capital for profitable use. You incur no expense until mate- CARBON AND 
rial is needed...then only the cost of steel—not the purchase price 


PLUS the high cost of possession. ALLOY STEEL 


With Frasse stocks as your inventory, you can pick from 20 SERVICE 
different grades—any one of 2001 sizes. For, Frasse carries a com- Frasse Carbon and Alloy 
plete range of carbon bars and shafting as well as commercial and Stocks Include : 
aircraft quality alloys. There’s always a size and grade for any oe ya iad oe 
application ...immediately available. 81112 C1213 4140 

Weigh the advantages of this modern solution to steel inventory “ ae on mR . 
problems. You get broad selection, fast deliveries—and the help of C1117 8620 E8740 
specialists that offer a wealth of technical information and problem- 4140 H.T. * 4142 HLT. 
solving techniques. Place future orders for the carbon and alloy Precision Shafting * Special Finish 
bars you need with Frasse—your Steel Service Center. You'll find Turned & Polished Shafting + Drill Rod 
it convenient...and far more economical than maintaining your 4130 Aircraft Quality Sheets 


own inventory. 





E9310 


























Peter A. Frasse & Co., Ine. 


YOUR STEEL 
SERVICE CENTER 





























New York 13, N.Y. Philadelphia 29, Pa. Buffalo 7, N.Y. Syracuse 1, N.Y. Hartford 1, Conn, 
17 Grand St. 3911 Wissahickon Ave. P.O. Box K, Sta. B P.O. Box 1267 P.O. Box 1949 
WaAlker 5-2200 BAlIdwin 9-9900 BEdford 4700 HOward 3-8655 JAckson 9-6861 
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COMPANY 


EW FLUOREL 2141 


BRAND ELASTOMER 


Its Mooney Scorch Rating is ideal for the fluorinated rubber 
processor because it makes possible fast, more economical cures 
with fewer defects, less scrap, fewer rejected parts. Material 
can be reprocessed with greater safety. 


A SIGNIFICANT BREAKTHROUGH in elastomer processing has been 
made possible by 3M research through development of its 
new FLUOREL 2141 Elastomer. 


This remarkable new product has a Mooney Scorch Rating 





MOONEY VISCOSITY 


“ecogeeepee®| 





























TIME 
MOONEY scorcH curve for FLUOREL 2141 
Brand Elastomer. 


outstanding among fluorinated elastomers. The range per- 
mits the rubber processor to achieve fast, more economical 
cures with fewer defects, less scrap and fewer rejected parts. 
The inherent safety of FLUOREL Elastomer 2141 allows 
repeated reprocessing to produce high quality parts that 
meet military specifications or other critical end uses. 


At the same time, the outstanding physical qualities of the 
elastomer are retained. They include: non-combustibility, 
excellent resistance to corrosive chemicals, fuels, solvents 


and ozone, minimum compression set, rated for continuous 
service at 400° F., and the ability to tolerate 600° F. tempera- 
tures for reduced periods under certain service conditions. 


If you use or work with elastomeric materials, it will pay 
you to examine the remarkable features of this new product. 
Examine, too, your present rubber products with an eye 
toward increasing their life and quality through use of 
FLUOREL 2141 Elastomer. For complete data, write today 
on your company letterhead to: 3M Chemical Division, 
Dept. KAR-30, St. Paul 6, Minnesota. 


FLuoret 2141 “O” ring, bottom. Note freedom from defects 
because of the improved scorch characteristics of FLUOREL 
Elastomer “O” ring as opposed to elastomer at top of 


photograph. 
“FLUOREL” is a reg. T.M. of 3M Co, 


CHEMICAL DIVISION 


ss 
TMiienesora [fining ano ]/fanuracturinc company 4 
»+. WHERE RESEARCH IS THE KEY TO TOMORROW 


For more information, turn to Reader Service card, circle No. 475 


MARCH, 1960 « 





4:2xX* eS 


A NEW “ROLL 


ACIPCO CENTRIFUGALLY SPUN ROLL 
USED IN PRINTING NEW 50-STAR FLAG 
Here is an interesting application for ACIPCO centrifugally spun steel 
tubing. The above view shows an ACIPCO Type 1025 steel roll — 19” 
in diameter and 44” in length — being machined prior to copper plating. 
The roll was subsequently engraved with the 50-star pattern, and then 
utilized for printing multiple reproductions of our new flag on fabric. 

. ACIPCO spun steel tubes 
serve. Completely equipped to produce a wide variety of centrifugally 


Wherever tubular steel applications exist 


spun and statically cast products, ACIPCO can serve your requirements 
more efficiently and economically because all its facilities are “under one 
roof.” 


For expert consultation on centrifugally spun tube applications in your 


VERSATILE ACIPCO 
CENTRIFUGALLY SPUN 
STEEL TUBES 


SIZE RANGE 

Lengths up to 40 feet have been pro- 
duced to meet modern machinery re- 
quirements. O.D.’s from 2.25” to 50”; 
wall thicknesses from .25” to 4”. 
ANALYSES 

All alloy grades in steel and cast iron, 
including heat and corrosion resistant 
stainless steel, plain carbon steel and 
special non-standard analyses 
FURNISHED 

As cast, rough machined, or finish 
machined, including honing. Complete 
welding and machine shop facilities for 
fabrication 

Write for free illustrated catalog. 


eae /\~GrrCcoO 


B77 SPECIAL PRODUCTS 


AMERICAN CAST IRON PIPE CO. 
4, BIRMINGHAM + ALABAMA 


For more information, turn to Reader Service cord, circle No. 428 
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HIGH ARC RESICTANCE 


XCELLENT ABRASION: RESISTANCE 


- 


CHEMICAL RESISTANCE 


MELAMINE 


BEETLE 


UREA 


PLASTICS 


REMEMBERED FOR PER- 
FORMANCE — CYANAMID 
MOLDING COMPOUNDS) 


CYMEL 3135—3136 (glass-filled) Additional | 
distinctive properties: outstanding electrical 
properties; high impact resistance; extraor- 
dinary flame resistance; good dimensional 
stability. Typical applications: circuit breaker 
boxes; terminal strips; connectors; coil forms; 
stand-off insulators. Specifications: Cymel} 
3135 (MMI-30, MIL-M-14E, Federal L-M-181/ 
Type 8; ASTM D704-55T Type 8); Cyme! 3136 | 
(MIL-M-19061, MMI-5). . ) 


; 
CYMEL 592 (asbestos-filled) Additional dis-! 
tinctive properties: resistance to atmospheric 
extremes; high dielectric strength. Typical} 
applications: connector plugs; terminal 
blocks; a/c, automotive and heavy duty in- 
dustrial ignition parts. Specifications: 
MIL-M-14E MME; Federal L-M-181 Type 2; 
ASTM D704-55T Type 2, SP1 SPEC NO. 27025. 


J 
CYMEL 1077 (alpha cellulose-filled) Additional 
distinctive properties: Surface hardness, heat 
resistance, unlimited color range. Typical 
applications: appliance housings, shaver 
housings, business machine keys. Specifica- } 
tions: MIL-M-14E — Type CMG (in approved’ 
colors); Federal L-M-181 Type 1; ASTM D704- 
55T Type 1, SP1 SPEC NO. 30026. 


CYMEL 1500 (wood flour-filled)—CYMEL 1502 
(alpha cellulose-filled) Additional distinctive 
properties: Good insert retention. Typical 
applications: meter blocks, ignition parts, ' 
terminal strips. Specifications: Cymel 1500} 
(MIL-M-14E Type CMG, Federal L-M-181 Type } 
6, ASTM D704-55T Type 6); Cyme! 1502 (MIL-N- | 
14E Type CMG, Federal L-M-181 Type 7; ASTM 
D704-55T Type 7. 


BEETLE® UREA (alpha-filled) Additional dis-| 
tinctive properties: Economy of fabrication, } 
economy of material, myriad translucent and : 
Opaque colors. Typical applications: wiring 
devices, home circuit breakers, tube bases, , 
appliance housings. Specifications: Federal / 
L-P-406A, LC 726-1, ASTM D705-55, Grade 1) 
{Arc resistance limits are in process of | 
revision by ASTM), SP1 SPEC NO. 27026. 


WRITE FOR COMPLETE TECHNICAL DATA. 


—_E¥YANAMID—' 
AMERICAN CYANAMID COMPANY «¢ PLASTICS AND 
RESINS DIVISION e 30 ROCKEFELLER PLAZA— 
NEW YORK 20, N. Y. OFFICES IN: BOSTON « CHARLOTTE 
CHICAGO « CINCINNATI * CLEVELAND © DALLAS « DETROIT 
LOS ANGELES « MINNEAPOLIS « NEW YORK « OAKLAND 
PHILADELPHIA « ST.LOUIS « SEATTLE « IN CANADA 
ANAMID OF CANADA LTD... MONTREAL AND TORONTO., 


| 


| 
; 
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AIL TT 


OFFERS 34 GRADES OF 
HIGH PRESSURE 
PLASTIC LAMINATES 
TO SERVE YOU BETTER 


Twenty paper-base grades .. . 
fourteen fabric base grades .. . 
each with its own particular 
qualifications, stand ready to 
solve your problems. 

Use them for postforming, 
electrical insulation, gears, 
bearings, printed circuits . . . 
and hundreds of other uses. 
Sheet sizes range up to 48” x 60” 
in paper base, 36” x 84” in 
fabric base .. . and up to 3” in 


thickness, depending upon ee their strength alone 


grade desired. Special grades 
can be developed, if necessary, . 

to meet your specifications. merits your 
Farlite engineers are 


available for consultation design consideration | 


with your staff. 








. | Forged-in toughness which assures dependable impact 
FREE bs | resistance at points of greatest shock and stress is, in itself, 
a sound recommendation for the use of Ritco Forgings. 


TECHNICAL Their dense, fibrous structure and controlled grain flow 
DATA AND | provide maximum fatigue strength . . . still another impor- 


tant factor in their favor. Combine these with close-tolerance 

accuracy and flawless finishes which speed up parts assembly 
| and it’s easy to see why Ritco Forgings are being written 
| into more and more product designs. A// things considered, 
| it will pay you to write them into yours, too. Send us your 
| blueprints for estimates at no obligation. 


PRODUCT SUGGESTION 
CHART AVAILABLE 
UPON APPLICATION! 





Ritco also offers complete machining 
® facilities and makes Special Fasteners 
and Upsets of ferrous and non-ferrous 
metels. What are your requirements? 





PLASTICS DIVISION 


FARLEY & LOETSCHER MFG. CO. 


DUBUQUE, IOWA 





RHODE ISLAND TOOL COMPANY 


Member Drop Forging Association 
| 154 WEST RIVER STREET + PROVIDENCE 1, R. |. 


For more information, turn to Reader Service card, circle No. 486 For more information, turn to Reader Service card, circle No. 362 
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Report on Developments of 


New Fansteel 82 Metal 
in Hypersonic Vehicle 


Prototypes 


Design and development work on 
hypersonic flight vehicles by Boe- 
ing Airplane Company and other 
missile and airframe manufac- 
turers has indicated some impor- 
tant use-possibilities for Fansteel 
82 Metal. This new columbium- 
tantalum-zirconium alloy was 
among the materials fabricated 
into prototype leading edges for 
materials capability evaluations 
at 2000°F and over. Results veri- 
fied Fansteel’s own tests proving 
the metal’s high strength-to- 
weight properties at elevated tem- 
peratures. 


Excellent Oxidation Resistance 


Exhaustive tests in the Fansteel 
laboratories prove Fansteel 82 
Metal far superior in oxidation 
resistance to pure columbium. Cal- 
culated on the basis of weight gain 


during exposure at 2000°F in air, 
82 Metal is ten times as resistant 
as the pure refractory metal. Six- 
teen-hour, 2000°F test in flowing 
air showed remarkable low scal- 
ing of 0.01 cm. 


Tensile Properties of Sheet 


The encouraging results of Boe- 
ing’s prototype tests indicate 82 
Metal’s suitability for airframe 
and missile material. Average ten- 
sile properties are shown below. 


—wA 


Fansteel 82 Metal Easily Formed 


In addition to its high tempera- 
ture properties, 82 Metal has 
excellent fabricating characteris- 
tics. Ductile welds are made with 
little or no tendency to fracture in 
heat affected zones. It is easily 
fabricated at room temperatures, 
as worked or annealed. Its melting 


TENSILE PROPERTIES OF SHEET 





TEMPERATURE 


Degrees F ATMOSPHERE 


ULTIMATE TENSILE 
STRENGTH, psi. 


ELONGATION 
% in 1 in. 


YIELD STRENGTH 
.2% offset, psi. 





70-80 Air 
1800 Argon 
2400 Argon 











76,000 
59,000 
19,000 


65,000 
53,000 
15,000 














Photos Courtesy of Boeing Airplane Company 


FANSTEEL METALLURGICAL CORPORATION 


Welding the Boeing prototype in 
on inert ph hamb 
using tungsten inert gas process. 





point is 4550°F and density 10.26 
grams per cc (0.371 Ib. per cu. in.). 


Design and Engineering Help 


Fansteel engineers and metallur- 
gists are now working with many 
other firms in adapting Fansteel 
82 Metal to specific areas. They 
will be glad to cooperate with your 
own designers and production 
people in studying and applying 
this useful new metal. Just send 
us your print or part sample, or 
call in the Fansteel representative. 


Available From Stock 


For experimental purposes... . 
Fansteel 82 Metal is available 
from stock in ingots, forgings, bar, 
rod, plate and sheet. Let us keep 
you informed of developments 
concerning this new alloy as they 
occur. Write for the latest techni- 
cal bulletin. 


NORTH CHICAGO, ILLINOIS, U.S.A. 
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Wallex Casting on 
Tail Skid Protects 
Navy Jet Fighter 


When navy jets land on pitching ships, jet tails 
sometimes hit and scrape the deck. To protect 
both the aircraft and the deck, McDonnell puts 
smooth pads on the tail skids of its Demon jet 
fighter. Cast of wear-resistant Wallex alloy, these 
pads rebuff impact and corrosion, create little 
friction to mar flight decks. 


; Curved Wallex casting brazed to steel plate forms tail skid pad assembly. 


As our example above shows, the proper func- 

tioning of a whole assembly can often be insured 

by protecting just one small area from damaging 

wear. Castings of various Colmonoy alloys are 

doing just that, in hundreds of places. Colmonoy 

nickel, cobalt, and iron-base alloys are also applied 
as welding rod, electrodes, paste, 
and as Sprayweld Powder. Learn 
more about this remarkable group 
of alloys. 


Ask for Colmonoy Hard-Facing Manual No. 79. 





HARD-SURFACING AND BRAZING ALLOYS 


WALL COLMONOY 


c N 
19345 John R Street ¢ Detroit 3, Michigan 


BIRMINGHAM - BUFFALO - CHICAGO - HOUSTON - LOS ANGELES 
MORRISVELE PA. - NEW YORK - PITTSBURGH - MONTREAL - GREAT BRITAIN 





Tempilstik’ 


* Also Tempil® Pellets 
and Tempilaq® (liquid form) 


Tem °_a@ simple and 
accurate means of determining preheating 
and stress relieving temperatures in 
welding operations. Widely used in all 
heat treating—as well as in hundreds 

of other heat-dependent processes 

in industry. Available in 80 different 
temperature ratings from 113°F 

to 2500°F . . . $2.00 each. 


Send for free sample Tempil® Pellets, 
State temperature desired . . . Sorry, 
no sample Tempilstiks’. 


Most industrial and welding supply 


houses carry Tempilstiks® ... If yours 
does not, write for information to: 


INDUSTRIAL DIVISION 
T T° 
CImPIl CORPORATION 


Visit us at Booth 407, Great Western Exhibit Center, 
Los Angeles, Cal., April 26-28 


For more information, turn to Reader Service card, circle No. 340 For more information, turn to Reader Service card, circle No. 458 
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- 93" 


‘EP. 


Can parts this long be barrel finished? 





““atmco ’ YES! With ALtmco’s efficient, versatile 

: Supersheen : barrel finishing equipment, the 93 inch 

System =: wing spar above was finished in a two 

hour time cycle. Thirty inches long at the 

wide end and 8 inches thick, the spars are 

finished two at a time in a special ALMcCo 

unit at McDonnell Aircraft Corp., St. 

Louis, Missouri. Previous hand methods required 

many additional hours of finishing time and it was 
difficult to maintain uniformity of the parts. 

These aircraft wing spars are barrel finished to 

blend in radii and improve micro-inch finish on other 

surfaces through use of ALMco Supersheen media and 


Note “machining 
ridges” on 
foreground 
spars, prior to 
Almco Barrel 
Finishing. 
Supersheen 
Aluminum Oxide 
chips with Almco 
#10 compound 
are used in 

2 hour finishing 
cycle. 


burnishing compounds. All surfaces receive the same 
treatment—rejects due to imperfect finishing are 
eliminated. Tremendous labor savings are made by 
using ALMCO’s modern barrel finishing methods. 
ALMco’s modern machines and methods—the Su- 
persheen System—may help you achieve vital costs 
savings too. At ALMCOo you receive trained counsel 
for your finishing problems . . . free sample processing 
in ALMCO’s modern labs . . . skilled guidance in select- 
ing the proper standard or custom-designed ALMco 
machines and methods. Write today on your letter- 
head asking for an ALMCO sales engineer to call. Or 
send parts direct to ALMco’s lab with specs required. 


NEWS ABOUT ALMCO'S 
NEW PRODUCTS! 


New brochures now ready on 

Almco spindle machine, Vibrasheen, 
other cost saving units. Price list 

on Almco compounds and media 
included. Send for your Almco Album 
of New Products today! 


ALNICO 


Queen Products Division * King-Seeley Corporation 
33 E. Main St. 


Sales and Engineering Offices in Chicago, Detroit, 
Los Angeles, Newark, New Haven 

IN ENGLAND: Almco Division of Great Britain, 
Ltd., Bury Mead Works, Hitchins, Herts, England 
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FROM PLASTISOL HEADQUARTERS 





SS 


FACTS YOU NEED TO KNOW 
about plastisols 


This brochure brings you up-to-date on plastisols. 
A new edition of the definitive work in the field of 
polyvinyl dispersions, “Going Plastisols One Better— 
chem-o-sol’”’, answers such questions as these: 


© What are plastisols ? 

© How are plastisols applied ? 

¢ How can we use plastisols ? 
How have plastisols cut assembly costs ? 
What important properties of plastisols 
make them useful to industry ? 


What future uses for plastisols can be 
anticipated now ? 


The booklet shows many ways of improving a product 
with chem-o-sol . . . how to simplify production... 
why Chemical Products Corporation, with its pioneer- 
ing experience in plastisols, its vast facilities for re- 
search and production, is your best source of supply. 


Get the full story on this versatile coating and mold- 
ing material for industry. For your free copy of the 
new chem-o-sol brochure, circle the reply card or 
write Chemical Products Corporation, Dept. MA-3, 
East Providence, R. I 


Going Plastisols One Better 
chem.-o-sol 


WORLD’S LARGEST PLANT OF ITS KIND 


For more information, turn to Reader Service card, circle No. 447 
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said it couldn't 
be done... 


GENERAL DID ITI! 


The manufacturer of heaters wanted a hearth bottom — 
a fluted, gold-anodized aluminum extrusion. Specifications 
called for a 7” x.050” shape. Extruders with presses that 
take 8” diameter billets said it couldn’t be done because of 
the thinness, too great a reduction ratio. 

G.E.I. engineers came up with the extrusion, on a 5” 
press! The shape is extruded half round, then straightened, 
notched and bent, holes punched, and finally gold-anodized. 

If you have a problem involving aluminum fabrication, 
finishing or extrusion, why not take it to General, pioneers 
in developing new uses for extruded aluminum. 


GENERAL EXTRUSIONS, INC. 


4040 LAKE PARK RD., YOUNGSTOWN, OHIO 
Sales Offices at St. Louis, Pittsburgh, 
Cleveland, and Chattanooga 


Consult your classified phone book under Aluminum Prodacts 














=PLASTI-BRASS® PLASTI-KROME®— 


a 


ANCHO 
masrics 


ANCHOR 
PLASTIC 
EXTRUSIONS 


to your 
specifications 


bright metal-like moldings —— | 
PE LL LZ4 A 


SHAPES, RODS, TUBES, FABRICATED PLASTIC EXTRUSIONS 
® No die charge on plain rods or tubes. Others 

usually $65.00—$200.00. 
® 19 years precision custom work experience exclusively. 
® 40,000 sq. ft. plant, own tool room & fabricating dept. 
® Cutting service, drilling, punching & forming. 
® Let us quote on your requirements. Ask for Brochure. 


ANCHOR PLASTICS 


Company, Inc. 


36-36 36th St., Long island City 6, N.Y. 212 RA 9-1494 
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Here in the adhesives laboratory at Bridge- 
port, Conn., Raybestos-Manhattan engineers 
can solve even your most difficult adhesive 
problems quickly and economically. 


R/M manufactures a wide range of Ray- 
bs D Hi E S IV = Bonp® adhesives. For special requirements, 


Fe id O 3 - - M Ss R/M will tailor special adhesives . . . designed 


to meet your particular manufacturing tech- 


— O LV a D niques, the demands of the materials you are 


using, and the service conditions of the 
product itself. 

R/M offers these 7 basic classes of ad- 
hesives, coatings and sealers: 


1. Heat-setting synthetic-resin adhesives, coat- 
ings and sealers 


2. Cold-setting synthetic-resin adhesives 


3. Heat-setting synthetic-resin, synthetic-rubber 
adhesives 


4. Cold-setting synthetic-resin, synthetic-rubber 
adhesives 


5. Rubber-base adhesives 
6. Synthetic-resin sealants and coatings 


7. Epoxy-base adhesives, coatings and sealers; 
casting, encapsulating and potting compounds 


Take advantage of R/M’s more than 20 years 
of experience in the production of bonded 
assemblies and the manufacture of adhesives, 
coatings and sealers. Why not call on Ray- 
bestos-Manhattan engineers today, without 
obligation, and ask them to prove how they 
can help you cut costs, speed production, and 
simplify fabrication and assembly operations. 


R/M Bulletin No. 700 contains helpful engi- 
neering information on Ray-BOND adhesives, 
protective coatings and sealers. Write for your 
free copy. 





RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT, Bridgeport, Conn. « Chicago 31 « Detroit 2 * Cleveland 16 + Los Angeles 58 


For more information, turn to Reader Service card, circle No. 483 
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© for shrink fits 

® for seasoning gauges and tools 
® for testing ¢ for research 

© for processing to —140° 


Model RSZ503 Rivet 
Cooler (shown) equipped 
with 90 rivet canisters, tem- 
peratures to —30° F. 110V, 
60 cycle, single phase. 


Model SZH153 with tem- 


anel 
= tures to — 95° F, 110V; 
LOWE 7 cost F £0 cycle, single phase. 
y Model SZH653, larger 


ty» temperatures to 


“nr 

on our m7 —85° F. 110V, 60 cycle, 
’ Pei ; single phase. 
Model SZHC657. Same 
ro ucts capacity as SZH653 but attains 
temperature as low as — 140° F. 
220V, 60 cycle, single phase. 
Refrigeration: Model SZHC657 operates with 
wit this 3 Tecumseh hermetic compressors in a two system cascade. Other 
Sub-Zeros use 2 hermetics in a two stage system. Rivet Cooler operates 

with single hermetic unit. All models equipped with efficient fan- 
cooled condensers — no liquid coolant required. Write Today for Full 
Specifications and Prices. 





Temp. Range Outside Dim. _inside Dim. 
Rm. 70° Rm. 110°? L W H LW H 





Description Model Cu.Ft. 





Sub-Zero SZHI153 15 —95°F. —85°F. 42° 28" 42%" 23” 9 12%" 
Sub-Zero SZH653 65 —85°F. —75°F. 60” 28” 42%" 47° 19” 16° 


family of Sub-Zero SZHC657 65 —140°F. —125°F. 60” 28” 42%" 47” 15" 16” 
. a” 30" 16" 18° 


Rivet Cooler RSZ503 5.0 —30°F. —20°F. 42° 28” 


GRIPCO Me veo 
FASTENERS a ee 























fo, eotee Here’s latest information on a 
All types and sizes of ee anaes : phenomenal new structural material! 


Gripco fasteners listed t 
in catalogue are available — fF [ K E R G LAS 
for immediate delivery. a 


Qualied faetonee = REINFORCED 


engineers are available 


for consultation on all ' PLASTI cs 


your assembly problems. 
GRIPCO PILOT-PROJECTION : 
WELD NUT Sihed by 
thout RALPH H. SONNEBORN 


t Products : rads Protec Technical Service Dept., 


® BRASS GRIPCO OR CENTERLOCK NUTS. ? Plastics Reinforcement Division, 


® MINIATURE WELD AND CLINCH NUTS, Owens-Corning Fiberglas Corporation 
WITH OR WITHOUT LOCK. : 


© GRIPCO AND CENTERLOCK ——- 
HI NUTS. nS F 1954, 250 pages, $4.50 


@ STANDARD SEMI-FINISH FULL . | This valuable book offers the first 











AND JAM NUTS. complete treatment ever published on 
© STAINLESS STEEL LOCK, WELD the subject of reinforced — a a i 
: amazin st-war structural materi i 
a a GRIPCO COUNTERSUNK into sesees of new industries sad pindenn, sSraascataed stag 
® COLD FORMED SPECIAL NUTS WELD NUT Written for both design engineers and executives ir the 
OR PARTS TO PRINT. th or without k materials industries, the book covers in full detail the resins 
and glass reinforcements used in reinforced plastics, molding 
techniques, inspection and testing, properties, and design 
—— considerations. 
The Nation i) Oldest Wanubactwror This important book will provide all those concerned with 
of , reinforced plastics—molders, materials suppliers, government 
Lock Uuts ) agencies, engineers—with a wealth of information never be- 


Send for samples and NEW CATALOG today ’ fore available in a single volume. 


GR Ip 5 Order now for 10 days’ FREE EXAMINATION 
-N UT COMPANY “ REINHOLD PUBLISHING CORPORATION 
101 BROAD ST. * SOUTH WHITLEY, INDIANA | Dept. M-610, 430 Park Avenue, New York 22, N. Y. 
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Operator dips parts in HANDY FLUX and as- 
sembles them with Easy-FLo 45 rings on a 
moving rig. Assemblies then pass between 
banks of gas burners to complete brazing 
process. Capillary action of Easy-FLo braz- 
ing alloy insures thorough penetration—guar- 
antees high strength, leakproof joints. 


Flair No. 21 Hot Water Air Vent consists of 
the basic free-venting air valve, a generous 
air-collection chamber and a massive hex 
base. Two preform rings of Easy-FLo 45 are 
used in the brazing operation. Valve assem- 
bly at left was subjected to extreme pressure. 
Note how body ballooned; joints strong and 
leaktight. 





TT. 











How Flair Manufacturing Speeds Production, 
Eliminates Costly Casting With Easy-Flo Brazing 


Never a field failure in any joint brazed with Easy- 
FLo 45 and HANDY FLUx—that’s the proud record of 
Flair Manufacturing Company, Brooklyn, New York, 
makers of an extensive line of air valves and other 
specialties for steam and hot-water systems. 

Flair finds that brazing with EAsy-FLo 45 offers 
competitive advantages in every aspect of design, 
production economy and service life. Big savings are 
made through elimination of costly casting equip- 
ment and more productive use of space. Production 
is smoother, faster. Valves look better, last longer... 
in tests to 5000 psi, valve bodies burst while brazed 


joints remain intact. All this for an alloy cost per 
unit of approximately 2¢ for two preform rings 
of Easy-F Lo 45. 

Speed, strength, economy, low labor costs—advan- 
tages any manufacturer would be glad to have. And, 
all achieved through use of Handy & Harman silver 
alloy brazing. Chances are silver alloy brazing could 
benefit your product too. If it could, or if you think 
it might, don’t hesitate to get in touch with Handy 
& Harman. We’ll help you in every way possible. 
Why not call us today? 


Your No. 1 Source of Supply and Authority on Brazing Alloys 


DON’T MISS OUT... 
on Handy & Harman’s new silver alloy 
brazing Correspondence Course. Designed 
to put all the facts and techniques at your 
fingertips, this course is invaluable to every- 
one concerned with silver alloy brazing. 
Send for “Training Course Prospectus.” 


HANDY & HARMAN 


General Offices: 82 Fulton Street, New York 38, N. Y. 
Office and Plants: Bridgeport - Chicago - Los Angeles - San Francisco 
Dallas - 


Cleveland - Detroit - Providence - Montreal - Toronto 
DISTRIBUTORS IN PRINCIPAL CITIES 
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Can you visualize 


MICCROSOL ag wr reicsintsc 


Vv Prototype to medium runs 


e ; Y Low cost, heat treated, 
t e inest | semi-permanent, tool steel molds 
Y Estimated tool life: 
100,000 pieces per cavity 


e . 
in | V Thermoplastic and Thermosetting 


VY Any plastic 
V Any color 


Vinyl Plastisols Po Via 


SEND SKETCH, BLUEPRINT OR PART, PLUS 
QUANTITY, FOR PROMPT QUOTATION 


AYTO} OGERS 
@ WE SPECIALIZE... || eS oy, i 
e a Jy Y / 
and in the areas where we 


specialize = WE’RE TOPS | | —_ 4: ; MINNEAPOLIS tate 





DIP — — SPRAY 


If you’re interested in coating your 
product with the outstanding plastisol 
in the industry . . . let our sales engi- 


neers work with you. 


these parts are made of a material that 
offers unlimited design possibilities 





If you are looking for a basic material that offers a combination of 
properties for both electrical and mechanical applications, you 
should get to know Star COMMERCIAL WHITE PORCELAIN. The 
possibilities of this amazing material are endless in applications 
requiring great mechanical and high dielectric strength. What's 
more, it’s the most economical electrical porcelain available in a 
wide selection of attractive colors . . . including the whitest white. 
Our new laboratory building Whether your problem involves a wiring device application or one 
of a mechanical nature, Star COMMERCIAL WHITE PORCELAIN 
will provide the answer. Complete data is contained in this 26-page, 

fact-filled catalog. Write for a copy today. 

Star Porcelain Company, 


MICHIGAN CHROME | ih $7 14 Muirhead Avenue, Trenton 9, New Jersey. 


and CHEMICAL CO.| #= STAR 
0626 GONNUMA AVE. DETROIT 19, MiCmOAN : porcelain company 
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Synthane makes 
laminated 


and fabricates 
ylasties 


Why worry about fabricating laminated plastics? 
That’s our job. 


There is not much point to fabricat- 
ing laminated plastics in your own 
shop. And there are good reasons 
why. One is the material itself. 
Synthane laminates are available 
in sheets, rods, and tubes, and in 
over 33 standard grades. Choice of 
form and grade for your part is im- 
portant. For example, a part which 
is basically tubular may have to be 


You furnish the print . 


cut from a sheet rather than a tube. 
Or the material itself may have to be 
modified in order to meet your re- 
quirements. 

When you do your own machining, 
responsibility rests finally with you. 
The possibility of errors in dimen- 
sions, machining and tolerances, and 
of waste and delay suggest that you 
buy your laminated plastics from us 


. . we'll furnish the part 


and let us do the fabricating for you. 
Call any of our representatives-—in 
principal cities—for a quotation or get 
in touch directly with SynthaneCorp., 
3 River Road, Oaks, Pa. 


CORPORATION OAKS, PENNA. 


Sheets « Fods « Tubes « Fabricated Parts 
Molded «srninated « Molded-macerated 
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polished perfection 
by Spincratftt 


Study the polished perfection of this 
hollow plunger, flawless in line and form — 
literally a gem in metal. 


This beautiful threaded stainless steel 
plunger is vivid proof that the old-time 
skill of the jewelry craftsman still 
prevails at Spincraft, the founder of 
industrial metal spinning. 

You, too, can benefit from this tradition of 
craftsmanship. Spincraft has the 
men, machines and know-how that can 
pay off for you in improved design 
and lower cost. Send prints now, or 
phone for a Spingineer to call. 


4125 WEST STATE STREET © MILWAUKEE 8, WIS. © Division 2-0730 
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PRECISION 

















The TV Masks pictured are being mass produced by 
Sinko for one of the country’s leading manufacturers. Our 
advanced method of molding them in multiple colors by an 
automatic spray and roller-coating process has resulted in 
increased efficiency and lower production costs. 


We can cut your costs too... . 


WE MOLD ALL THERMOPLASTICS . . . From 2 to 175 oz. 


on Plastic Moldings! 


Offices in Principal Cities Throughout the United States 


When it’s a 


Question of 
“Q” RINGS in any material or 


special compound for every 
PACKINGS 


service condition required. 
Also gaskets and 


washers in over 
200 materials. . . 





to your specifications 
in leather, synthetics, 
asbestos, teflon, etc. 


the Answer at Auburn-= 


You'll receive 
dations without ob! 


THE AUBURN MANUFACTURING CO. 


] 

| 

| 

| 

‘Blo 
| << °o 
| 301. Stack St., Middletown, Conn. 


Send us your specifications or biveprints 
prompt quotations and rec 





New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, III.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D. C. 
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Whether you coat steel, wire or cloth, you'll want 
to investigate the special qualities—and costs — of 





Inde YINOSOL 


Look into the Reynosol Story! The chart above tells part of 

that story. It defines general specifications of Reynosol. 

The photograph tells another part. It illustrates one step in 

a multi-phasic quality control program that operates round- 

the-clock at Reynolds Chemical . . . quality control that 

guarantees absolute product consistency. There are two 

other parts to the story: one is cost, the other is custom 

formulation to meet—or surpass—every coating require- 

ment for your product. Whatever your coating needs, why 

not look to Reynosol? The “cost” part of the story is, Whitmore Lake, Michigan 
believe us, the happy ending you’ve been looking for. Phone HIckory 9-9361 


e A DIVISION OF STUBNITZ GREENE CORPORATION « 
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NEW 
REINHOLD 
BOOKS 

FOR DESIGN 
ENGINEERS 


The how and why of 
developing equipment 
for specific operations . 


1 AUTOMATING 
THE MANUFACTURING 
PROCESS 


by Greorce F. HAWLEY, Vice President 

of Development and Engineering, Auto- 

mation Engineering Laboratories, Inc. 
1959, 176 pages, $4.95 

THE EMINENTLY 

sound ideas which 

this book presents 

merit the attention 

of all concerned 

with the use and de- 

velopment of spe- 

cial automatic ma- 

chinery. It presents 

in practical terms 

some of the me- 

chanical problems 

involved in devel- 

oping automatic 

equipment for spe- 

cific operations, 

such as assembly 

of components, packaging of indi- 

vidual products, bottle capping, feed- 

ing, etc. Management and production 

personnel will gain a greater appre- 

ciation for the problems encountered 

in developing successful machines, 

while designers and development en- 

gineers will find a machine develop- 

ment procedure which, if followed, 

should minimize their failures. 


Orients processors 
in new methods... 


2 VACUUM 

PROCESSING IN 
METALWORKING 

by J. WESLEY CABLE, Consulting Engi- 


neer 
1960, 256 pages, $5.50 


THE RELATIVELY new field of vacuum 
technology receives complete, practi- 
cal treatment here. The book encom- 
passes the complete range of opera- 
tions in the metalworking field. The 
first few chapters cover the general 
phases of vacuum technology, such as 
the means of producing low pressures 
and their measurement. Following 
these, the author devotes each subse- 
quent chapter to a particular phase 
of vacuum processing. He also in- 
cludes the latest developments, among 
them electron beam heating. In gen- 
eral, the aim of the book is to present 
vacuum technology in a descriptive 
manner, rather than in a highly tech- 
nical form. 


Includes design, 
materials and fabrication ... 


3 NUCLEAR 
FUEL ELEMENTS 


edited by HENry H, HAuSNER, Adjunct 
Professor, Brooklyn Polytechnic Insti- 
tute and JAMES F. SCHUMAR, Associ- 
ate Director, Metallurgy Division, Ar- 
gonne National Laboratory 

1959, 432 pages, $12.50 
CONTAINS the pa- 
pers presented at 
the First Interna- 
tional Symposium —_— 
on Nuclear Fuel LFA 
Elements held at aT 
Columbia Univer- | 
sity in January 
1959. This book is ° 
the first to deal ex- 
clusively with the 
nuclear fuel ele- 
ments. The twenty 
chapters include 
first-hand informa- 
tion from scientists 
in the U.S. and 
European countries who have worked 
on the development, ——_ and fab- 
rication of fuel elements. These scien- 
tists describe their own experiences. 
Among the individual topics pre- 
sented by each chapter are discussions 
of the use of the fuel elements for 
reactors of the future, the standardi- 
zation of certain types of elements, 
cost analysis for low-cost fabrication 
and reprocessing, metallic fuel ele- 
ments made from uranium, thorium 
and plutonium, dispersion-type fuel 
elements, high-temperature fuel ele- 
ments, and the behavior of fuel ele- 
ments under reactor operating condi- 
tions. 


R Furi 


— 
ene 


Complete revision 
of a standard work... 


4 MATERIALS AND 
TECHNIQUES FOR 
ELECTRON TUBES 

by WALTER H. KouL, Senior Engineer- 
ing Staff, Sylvania Electric Products, 
Inc., a Division of General Telephone 
& Electronics Corporation, General 
Telephone & Electronics Corporation 


Technical Series 
1960, 640 pages, $16.50 


HERE 1s the com- 
pletely revised edi- 
tion of the previous 
‘Materials: Tech- 
nology for Electron 
Tubes,” long known 
as the standard 
work on the subject 
in English. The 
text has been re- 
written and re- 
organized on the 
basis of replies to 
a questionnaire sub- 
mitted to a large 
number of competent users of the first 
edition. As a result, the text has been 
brought thoroughly up-to-date. The 
book covers all the material compo- 
nents of electron tubes and the meth- 
ods of uniting them, such as joining 
of metals by brazing, glass-to-metal 
sealing, and ceramic-to-metal sealing. 
Chapters dealing with specific materi- 
als contain extensive tabulations of 
physical characteristics, chemical re- 
actions with various reagents, and 
processes used in application. 


Two new additions 
to the Reinhold Plastics 
Applications Serves... 


5 ACRYLIC RESINS 


by MILTON B. Horn, Group Leader, Ac- 
rylic R & D, Catalin Corp. of: America 
1960, 192 pages, $4.50 


Descrises the four types of acrylics 
in respect to their manufacture, fab- 
rication and applications. These types 
include cast products, molding com- 
pounds, emulsion and solution com- 
pounds, and this is the first coverage 
of all types in one book. The author 
explains raw materials and manufac- 
ture of these polymers sufficient to an 
understanding of the problems in- 
volved in fabrication and application. 
Then he covers the current and future 
developments in terms of potentia! 
use in a great variety of products. 
All material presented in the book is 
available in the literature. 


6 POLYESTER RESINS 
by JoHN R. LAWRENCE, Project Co- 
ordinator—Glidpol Resin, The Glidden 
Company 

1960, 256 pages, $5.75 
HERE IS a comprehensive presentation 
of the unsaturated polyester resin 
industry. It covers all aspects from 
historic background, chemistry, cur- 
ing mechanisms and manufacturing 
to techniques used in processing the 
resins for use in reinforced plastics, 
casting and coating applications. Par- 
ticular emphasis is given to formu- 
lating resins for special properties 
such as weathering and flame resis- 
tance. The chapter on coating appli- 
cations is the most cemplete coverage 
ever published on this relatively new 
use for polyester resins. 


Free 
Examination 
Order 


REINHOLD PUBLISHING CORP. 
Dept. M-612, 430 Park Avenue 
New York 22, WN. Y. 
Send me the book(s) I have encircled 
below for 10 days’ Frees EXAMINATION: 


Purchase price enclosed (Reinhold 
pays shipping costs) 
Cc) Bill me O Bill company 


12345 6 


Name 





Addre 





City & Zone State 





SAVE MONEY! You save shipping charges 
by enclosing payment with order. Same re- 
turn privilege. Please include 3% sales tax on 
N.Y.C. orders. DO NOT ENCLOSE CASH! 
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Now specify chrome plate 
that LASTS 30% LONGER! 


New JERVIS Duplex-Nickel Process 
Practically Eliminates Corrosion and 
Tarnishing of Plated Parts 


Fact: Parts that are Jervis duplex-nickel plated last up 
to 30% longer than ordinary one-coat nickel platings! 
Fact: at least two major automotive manufacturers 
have specified double-nickel plating for all the chrome 
plated exterior trim for their 1960 model cars! Their 
tests have proven that it looks better, longer! 


What's Special About the Jervis System? 
Jervis double-nickle plating (called Jervis Duplex- 
Plating) is more than just two coats of nickel sand- 
wiched between the copper base coat and chrome finish 
coat. With the duplex plating equipment, the grain of 
each nickel coating is laid at a right angle to the grain 
of the others, just as the wood layers in a sheet of ply- 
wood are joined with opposing grains. This grain-over- 


lap gives extra protection to both the base metal and 
the fine chrome surface finish . . . practically eliminates 
corrosion and tarnishing . . . adds extra years of life to 
your plated parts. 


If you are a user of chrome plated parts which must 
stand up under severe weathering conditions or the 
corrosive action of salt water, contact the Jervis 
Corporation today. As a leading producer of plated 
products . . . and as a pioneer in the installation of 
duplex-nickel equipment . . . Jervis will provide a fist 
and economica! answer to your plating problems. 


High-Grade Plating and Anodizing 

of All Types 

Jervis does many other types of plating and anodizing 
on a high-quality, high-production basis. Our equip- 
ment includes both hand-lift and automatic anodizers, 
automatic copper-nickel-chrome plating equipment, an 
automatic duplex-nickel plater, and an extensive cus- 
tom brass and copper plating set-up. Solve your plating 
problems by asking for a Jervis bid today. And write 
for the free brochure ‘This is Jervis,’ describing our 
complete stamping, casting, and finishing facilities. 


J 
| 
JERVIS CORPORATION, Dept.DE, Grandville, Mich. 
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Among the many 
PRE-KLAD applications 


Gasoline Engines 

Gas Turbine Engines 

Steam Turbines 

Heated Mechanical 
Equipment 

Domestic and Industrial 
Furnaces 

Stress Relieving Blankets 

Ingot Pads 

Heated Laboratory 
Equipment 

Diesel Engines, Manifolds, 
Turbochargers 

Home Incinerators, 
and other Hot Appliances 

Portable Heat Retention 
Equipment 

Turbogenerators 

Materials Handling 
Equipment 

Gear Housings 

Removable Casting and 
Forging Covers 

Furnace Nozzle Cones 


Johns-Manville Pre-Kiap insula- 
tions are made possible through the 
company’s extensive experience in 
fabrication and forming of thin foils. 


This typical Pae-KLAp insulated housing features 
combination of molded parts, strengthened chan- 
nel construction, close tolerance cut-outs to 
accommodate fittings and attachments. 


Now- insulate difficult shapes 
in one fast operation... 


Pre-Kiap as used by diesel 
engine manufacturers. Here, 
J-M engineers worked with 
customer's engineers to develop 
insulated blankets that readily 
slip over turbochargers to pro- 
tect personnel and keep engine 








room temperature down 


with Johns-Manville PRE-KLAD Insulation! 


New refractory fiber insulation is factory 
sheathed in heat-resistant foils to any re- 
quired shape . . . temperatures to 2000F! 


In new PRreE-KLAD insulation, designers 
have an insulation that’s right in step with 
efficient assembly line methods. For Pre- 
KLAD components arrive at your plant ready 
to install .. . in one fast operation! 


Originally developed for jet aircraft . . . 
PrRE-KLAD insulations are precision engi- 
neered to solve individual heat retention 
problems. Johns-Manville tool engineers cre- 
ate the special molds and dies to form the 
stainless steel or other thin foils into the 
shape you require. Then, refractory felt 


insulation is expertly sandwiched between 
inner and outer foil jackets, which are then 
spot- or seam-welded into a ready-to-install 
housing or blanket. The result is an insulat- 
ing component that can be used wherever 
a strong, lightweight foil-protected insula- 
tion is indicated. 


The insulation in Pre-KLap is Johns- 
Manville CerAFELT® . . . a refractory fiber 
insulation that is produced by converting 
molten refractory materials into a mass of 
uniform ceramic fibers. The fine CERAFELT 
fibers are then felted with a minimum of 
binder to form an insulating material that 
combines lightness, heat resistance and an 
extremely low k factor. 


Write today for the informative new brochure on PRE-KLAD insulations. 
Address Johns-Manville, Box 14, New York 16, N. Y. In Canada, Port Credit, Ont. 


JOHNS MANVILLE 


JOHNS-Manvitce JV] 


PRODUCTS 


For more information, turn to Reader Service card, circle No. 382 


244 *« MATERIALS IN DESIGN ENGINEERING 





ekel 
FOR THE 
DIAMONDS-—SIGN 
OF FINISHING 
QUALITY 


4 good reasons 
why you should use 
Gauri 
Chromate 

Conversion Coatings 


ON YOUR ZINC OR CADMIUM PRODUCTS 


CORROSION PROTECTION 


The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from economical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE GENERAL 
For an extremely tight bond for either baked or air-dried ELECTRIC 
paints, non-porous Iridite blocks moisture penetration— COMPANY 
prevents formation of metallic soap products beneath paint 
coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 


Iridite, in combination with other Allied Research processes, 
can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 














IRIDITE—o specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with automatic equipment. Forms a 
thin film which becomes an integral part of the metal. Cannot chip, 
fiake or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 














For complete information on Iridite, con- 
tact your Allied Field Engineer. He's listed 
in the yellow pages under “Piating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


Allied Research Products, Inc. 4004-06 EAST MONUMENT STREET © BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: L. H. Butcher Co. 


Chence on! cre | TIED? | QLINTD*|} QEITD*| IID?) CIID 
Chromotes Cootings Supplies 


chemicol Processes, Anodes, 


Rectifiers Equipment, ond Supplies for Metal Finishing Orighteners 


Equipment 
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Two new additions to 


The REINHOLD PLASTICS APPLICATIONS SERIES 


1 ACRYLIC RESINS 
by MILTON B. HORN 


Group Leader 
Acrylic Research and Development 
Catalin Corporation of America 


1960, 192 pages, $4.50 


DESCRIBES THE FOUR TYPES of acrylics in respect to their 
manufacture, fabrication and applications. These types in- 
clude cast products, molding compounds, emulsion and solu- 
tion compounds, and this is the first coverage of all types in 
one book. The author explains raw materials and manufac- 
ture of these polymers sufficient to an understanding of the 
problems involved in fabrication and application. Then he 
covers the current and future developments in terms of po- 
tential use in a great variety of products. All material pre- 
sented in the book is available in the literature. As a result, 
chemists, sales personnel and executives have a complete 
guide to the additional information on every aspect of 
acrylics in addition to a broad understanding of uses and 
future trends. 

CONTENTS: Chemistry of Monomers and Polymers; Manufacture and 
Properties of Cast Acrylics; Fabrication and Applications of Cast Acrylics 
Manufacture and Use of Molding Compounds; Manufacture of Acrylic 


Emulsions ; Manufacture of Acrylic Solutions; Application of Emulsions and 
Solutions; Manufacture and Applications of Other Acrylics; Future Trends 


and 
3 AMINO RESINS 


by JOHN F. BLais, Chemical Consultant 


1959, 232 pages, $4.95 
PHENOLIC RESINS 


by Davip F. GouLp, Consultant to the Borden Chemi- 
cal Company 


SILICONES 


1959, 272 pages, $5.75 


by Ropert N. MEALS, Manager, Chemicals and Chem- 
ical Process Unit and Freperick M. Lewis. Manager, 
Advance Development Silicone Products Dept., Gen- 
eral Electric Company 


1959, 280 pages, $5.95 
LAMINATED PLASTICS 


by D. J. Durrin, Editorial Consultant, Continental- 
Diamond Fibre Corporation 


GUM PLASTICS 
by M. S. THompson, Naugatuck Chemical Division, 
U.S. Rubber Company 


VINYL RESINS 


by W. Mayo Situ, Escambia Chemical Corp. 


1958, 292 pages, $5.75 
EPOXY RESINS 


by IRviING SKEIST, Skeist and Schwarz Laboratories 


1958, 308 pages, $5.50 
CELLULOSICS 


by WALTER D. Paist, Celanese Corp. of Ame rica 


1958, 282 pages, $5.75 
FLUOROCARBONS 


by Merritt A. RuDNER, Enflo Corporation 


1958, 248 pages, $5.75 
POLYAMIDE RESINS 


by Don E. FLoyp, General Mills, Inc. 
1958, 240 pages, $4.50 


PLASTIC SHEET FORMING 


by Ropert L. BuTzkKo, The Auto-Vac Company 


1958, 192 pages, $4.50 
POLYURETHANES 


by BerRNARD A. DomBrow, Nopeo Chemical Co. 


1957, 186 pages, $4.50 
POLYETHYLENE 


by THEODORE O. J, Kresser, Spencer Chemical Co. 
1957, 224 pages, $4.95 


1958, 264 pages, $5.75 


1958, 206 pages, $4.50 
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2 POLYESTER RESINS 
by JOHN R. LAWRENCE 


Project Coordinator—Glidpol Resin 
The Glidden Company 

1960, 256 pages, $5.75 
HERE IS A COMPREHENSIVE PRESENTATION of the unsaturated 
polyester resin industry. It covers all aspects from historic 
background, chemistry, curing mechanisms and manufac- 
turing to techniques used in processing the resins for use in 
reinforced plastics, casting and coating applications. Par- 
ticular emphasis is given to formulating resins for special 
properties such as weathering and flame resistance. The 
chapter on coating applications is the most complete cov- 
erage ever published on this relatively new use for poly- 
ester resins. The appendix includes a tabulation of the 
basic characteristics of the standard resins manufactured 
by the major resin suppliers together with related reference 
material. The subject matter is presented in a clear, con- 
cise form with numerous tabulations, figures and illustra- 
tions which contribute to its usefulness to technical and 
non-technical readers in fields both directly and indirectly 
associated with the use of polyester resins. 
CONTENTS: History; Chemistry; General Physical Properties; Formulating 
for Special Properties; Manufacture; Catalysts and Curing; Compounding 


Resins for Use; Molding Processes; Laminating Processes; Miscellaneous 
Applications; Coating Applications ; Appendices. 
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HARDNESS ELASTICITY 
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a ‘combination’ property of Urethane Elastomers 


The use of urethane elastomers for cast gears, inserts and similar 
parts permits a wide range of tolerance in design with resultant 
economies in manufacture. Their high elasticity allows minor mis- 
alignments and imperfect fitting prohibitive in all-metal construc- 
tion. For example, flexible couplings with connector discs of solid 
urethane permit up to 0.040 in. linear and 12° angular misalignment 
without malfunction. 

Similar design freedom is possible with many applications where 
high hardness, tensile strength, abrasion and solvent resistance, 
and toughness are critical requirements. Parts designed for screw-on, 
snap or compression fitting, fastening with bosses, dovetails or 
grommets, may all be cast in simple, inexpensive molds at pro- 
duction-line speed. 

For optimum properties and performance, be sure to specify 
elastomers made of Multrathane® chemicals. Write Mobay for 
technical literature and a list of licensed elastomer fabricators. 


Other Combination Properties 
of Multrathane-based elastomers: 
@ WEAR RESISTANCE—Combination of high tensile 


strength, abrasion resistance and tear strength. 


@ CONTROLLED FRICTION—High or low coefficient of 
friction through compounding. 


@ SOLVENT RESISTANCE—Oi! immersion at 130°C. for 
100 hours with negligible loss of properties. 


® AGING RESISTANCE—Excellent resistance to ozone, 
oxygen and weathering. 


@ SHOCK ABSORPTION—High load-bearing, vibration 
dampening and shock absorbing properties. 


MOBAY CHEMICAL COMPANY 


Dept. MD-1i 


Penn Lincoln Parkway West 


Pittsburgh 5, Pennsylvania e-2 
Mobay supplies Multrathane chemicals and tech- Ay | () svee 4 


nology for manufacturing urethane elastomers. 


First in Urethane Chemistry 


For more information, turn to Reader Service card, circle No. 460 
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Systems Approach 


to Materials 
Pays Off 


Late in January the Air Force and Westing- 
house officially made public what had been hinted 
at cautiously during the past several months: 
that they had proved the feasibility of creating 
and producing single materials which, through 
solid state phenomena, can perform a number 
of electronic functions. (For details, see p 12 in 
this issue and p 133, Oct ’59.) 

Molecular electronics: a giant step 

This development represents a giant step 
among the many advances that have been taking 
place in the electronics field as a direct result 
of applying the knowledge of solid state phe- 
nomena developed over the past two decades or 
so. The first major advance was the deveiopment 
of transistors, which were conceived essentially 
as materials that function as a single component. 
Now we have arrived at a new threshold of 
molecular electronics where, according to West- 
inghouse’s Dr. S. W. Herwald, we can create 
solid state subsystems that achieve, entirely 
within themselves, electronic results such as 
have been gained previously only by assembling 
many varied components. 

The systems concept 

The basic guiding philosophy that fostered 
molecular electronics is the systems concept. 
And it is this aspect of the development that 
has important and far-reaching significance to 
all of us concerned with materials development 
and application. For here is perhaps the first 
large-scale demonstration that systems engineer- 
ing can be applied to the internal structuring 
and functioning of materials. And it is reason- 
able and logical to expect that this same systems 
approach can and will be applied to develop 
materials that are subject to other inputs such 
as heat, nuclear radiation, and mechanical stress 
and displacement. 

Of course, in a non-rigorous way, the sys- 
tems approach has been applied to materials 
on the gross or macroscopic level for some years 
now, Composite materials such as sandwich 
and honeycomb construction, and _ reinforced 


by H. R. Clauser 
Editor 


plastics, are the best known examples. Their 
successful service performance depends upon 
the properties of two or more constituents that 
make up the materials system. Thus, in a re- 
inforced plastic the fibers furnish the system its 
strength, and the plastic resin supplies support 
for the fibers which alone would lack rigidity. 
Crystals and atoms are subsystems 

But the systems approach on the micro- 
scopic (or atomistic) level goes beyond these 
gross subsystems to a deeper, more fundamental 
level. In effect, the crystals, atoms or electrons 
become the subsystems. In place of bonding 
strengths between resin and fibers, we deal with 
the binding energies between atoms. And instead 
of dealing with surfaces of constituent materials, 
we study the boundaries or interfaces of atomic 
or molecular domains. 

Thus, we view solid materials as integrated 
wholes, composed of diverse atomic structures 
performing subfunctions which, taken together, 
provide the desired service performance. 
Learn concept to speed new materials 

The systems concept is a relatively new 
engineering discipline. But, as molecular elec- 
tronics has already demonstrated, it can be 
effectively applied to materials. So, engineers 
and designers who will use and benefit from 
these integrated materials should become famil- 
iar with and apply the systems approach. By 
doing so, they will help themselves. They will 
also speed progress in the field by being able to 
translate their service requirements into terms 
that will allow the materials developer the broad- 
est range of possible solutions. 


250 *« MATERIALS IN DESIGN ENGINEERING 








CELANESE 
MATERIALS 
REVIEW 


CELANESE TECHNICAL SERVICE 
How to put more experts on your team without extra cost 


Celanese has the technical experts who can help you get the most out of plastic materials at any stage from design 
to final product testing. Here’s a rundown on the technical services Celanese can provide with respect to molding. 


DESIGN CONSULTATION 
In the final stages of a design, you can call on Technical 
Service to review the design from the standpoint of molding 
technology. At this point it is possible to forestall problems of 
moldability and strengthen critical points by simple means 
such as changing a radius—without affecting basic design. 


ASSISTANCE WITH MOLD DESIGN 
Celanese Technical Service is prepared to review mold de- 
signs and offer recommendations. This includes mold cooling, 
gate location, sizes of gates and runners, etc. It’s surprising 
how much a slight variation from optimum in mold design can 
affect the quality of the molded piece. Form retention, surface 
quality, freedom from warping and sinks, demand a precise 
knowledge of the geometries involved as well as of the 
materials. 

MATERIAL SELECTION 
Literally dozens of basic formulations of the Celanese plastics 
exist, and new formulations are possible to meet the needs of 
molders. They vary in melt index, flow temperatures, molding 
properties, and end-use properties. Often, formulations are 


RUGGED, 
ECONOMICAL 
MOLDINGS 
ARE MADE OF 
CELANESE 
FORTIFLEX 


SEND FOR THE NEW FORTIFLEX DESIGN 
<n BROCHURE. Gives detailed property and ap- 
FORTIFLEX plication data on Fortiflex and many sugges- 
sa ay soos WT Aa a eta, tions for its use in industrial design. Shows 
tn ite Fortiflex Plastic used to make injection mold- 
design ings, blow moldings, high-tensile filaments. 

aie Write today! Celanese® Fortiflex® Forticel® 





PLASTICS and RESINS 


For more information, turn to Reader Service card, circle No. 467 


available for special needs, such as flame retardant or light 
stabilized properties. Here Celanese technical assistance is 
invaluable in coming up with formulation recommendations 
that will be most suitable for your product. 


EQUIPMENT AND ITS ADAPTATION 
Celanese Technical Service will be glad to discuss your equip- 
ment requirements or needed modifications. For example, you 
may benefit from their knowledge of auxiliary molding equip- 
ment, or cooling processes, or the details of molding machinery. 


PILOT MOLDING SUPERVISION 
Celanese technical experts will help you supervise the first run 
of material. If material difficulties arise at the molding trials, 
they will make suggestions for changes and cooperate with 
you on additional trials. If you desire, they will send samples 
of the molded parts to Celanese Service Laboratories for evalu- 
ation. 


This service is available to you now. It can help you avoid 
pitfalls and save you time and money. For further information, 
check the coupon. 





CELANESE PLASTICS COMPANY. a Division of Celanese Corporation 
of America, Dept. 102-C, 744 Broad St.. Newark 2. N. J. 

In Canada: Canadian Chemical Company, Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., N. ¥. 16 
[) Please send me “Designing with Fortiflex” 
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F you make tricky-shaped parts, like those above, 

you can make them tougher and stronger with 
Timken® 52100 steel. Its fully spheroidized structure 
makes 52100 easy to machine. Yet it retains full strength 
and hardenability. 

Timken 52100 steel is a high-carbon alloy steel with 
high fatigue and tensile strength. It has good harden- 
ability throughout its cross section, withstands work- 
ing pressures up to 200,000 p.s.i. easily. It will oil 
quench to a maximum hardness of 65/66 Rockwell C 
in normal sections. 


And you can be sure of uniformity from order to 
order with Timken 52100 steel. That’s because of the 


eVALUURS (22) 


Timken Company’s rigid quality control, from melt 
shop through final inspection. Pioneers in producing 
52100 tubing in the U. S., we are the country’s only 
source of this steel in all three common forms: tubing, 
bar and wire—one of the world’s largest producers 
of this versatile alloy. 


For your small run or emergency requirements, we 
maintain a mill stock of 52100 tubing in 101 sizes 
from 1” to 10%” O.D. We'll ship your order within 24 
hours of receiving it. Send for complete stock list of 
available sizes, grades and finishes. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: “TIMROSCO”’.. Makers of Tapered Roller 


Bearings, Fine Alloy Steels and Removable Rock Bits. 


For more information, turn to Reader Service card, circle No. 334 








